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Geophysical Investigations and Groundwater Modeling of  
the Hydrologic Conditions at Masaya Caldera, Nicaragua 
Richard E. MacNeil 
ABSTRACT 
Masaya volcano, Nicaragua, has been the site of tremendous Plinian basaltic eruptions. 
Two eruptions ~6,500 and 2,250 BP formed the 6 kilometer (km) x 11 km, northwest trending 
Masaya caldera. The present day active Santiago Crater within the caldera is the site of 
persistent volcano degassing and occasional phreatic explosions. While the mechanism 
responsible for these phreatic explosions is unclear, one possible explanation is the interaction of 
groundwater with the shallow magma chamber beneath Masaya. This interaction with meteoric 
water is supported by the substantial steam discharge from the vent, which is significantly larger 
than other similar volcanoes in the world. To better understand these interactions, the distribution 
of groundwater was characterized for the volcano based on interpretation of 29 Transient 
Electromagnetic (TEM) soundings. The TEM data were modeled using two independent methods 
to estimate resistivity as a function of depth. Results from modeling the TEM data indicate an 
overlying highly resistive layer throughout the caldera that is underlain by one or more conductive 
layers. The implied water table of the caldera is expressed as a subdued replica of the 
topography in the higher vent regions in the central and southern portions of the caldera and 
decreases to a level that coincides with the elevation Lake Masaya in the lower sections of the 
caldera. The water table elevation in the caldera also shows a marked difference from the 
regional groundwater flow system as there is a large gradient in head values suggesting a sharp 
change in transmissivity along the caldera boundaries, which indicate the caldera is hydraulically 
isolated from the surrounding region. In order to better understand the hydrologic processes at 
Masaya caldera, a 3-D finite difference groundwater model was created using the 29 estimated 
water levels and two groundwater flux measurements to simulate the hydrologic system The 
v 
model calibration revealed that a deep, highly permeable layer must feed the active vent in order 
for the steam emissions to be maintained at their current levels.  This information about the 
caldera provides a baseline for forecasting the response of this isolated groundwater system to 
future changes in magmatic activity.   
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INTRODUCTION 
The distribution and flow of groundwater is poorly known for the vast majority of active 
volcanoes, and hydrologic properties of active volcanoes are rarely characterized. This situation 
persists because such volcanic systems are not typically developed for their groundwater 
resources. Given that theses systems may need to be characterized in the absence of sufficient 
well data, characterization of the groundwater system on active volcanoes can be practical 
through the application of transient electromagnetic (TEM) soundings, which is a relatively fast 
and cost effective method to determine water levels on active volcanoes, especially when 
compared to traditional drilling techniques. The use of TEM sounding data, along with innovative 
inversion techniques, and three-dimensional groundwater modeling can be used for the 
characterization of the hydrologic systems on certain volcanic systems. This approach is utilized 
at Masaya Caldera, Nicaragua, one of the largest active basaltic calderas on Earth with a history 
of large phreatomagmatic eruptions (Figure 1). This volcano complex has been the site of 
tremendous Plinian basaltic eruptions between 30 thousand and 2,250 years before present (BP) 
(Williams, 1983a; van Wyk de Vries, 1991; Walker et al., 1993; Rymer et al., 1997).  
The goal of this research is to provide a baseline of the hydrologic system of Masaya 
Caldera and its likely response to changes in magmatic activity. This characterization of the 
hydrologic system in the caldera can then be used as one reference for possible prediction of 
future phreatomagmatic eruptions. 
In this thesis, a groundwater flow model for Masaya caldera is developed for the first 
time. Development of this model has required several steps. First, TEM soundings were made 
throughout the caldera. Second, these TEM soundings were modeled using two commercially 
available modeling codes (EM Vision from Encom, and EINVRT 6 from Geophysical Solutions), to 
develop a sense of resolution of the depth to the groundwater table. Third, a model was prepared 
using MODFLOW-2000 (modular three-dimensional finite difference groundwater flow model) 
2 
developed by the US Geological Survey (Harbaugh et al., 2000). Development of appropriate 
hydrologic parameters is an important first step to the successful application of the model. In this 
case, hydrological parameters are developed through interpretation of the geologic setting, 
structures, and active volcanic processes operating within the caldera, and meteorological 
conditions observed throughout the region.  
 
 
Figure 1:  Location Map of Masaya caldera, Nicaragua. 
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BACKGROUND 
Groundwater and Volcanic Activity 
Volcanic eruptions occur when magma exsolves sufficient volatiles to accelerate flow by 
rapid volume expansion, typically in the upper few kilometers of the crust. As the magma ascends 
through the crust it may interact with shallow groundwater in several ways. First, degassing of 
volatiles from the magma may create a pressure gradient that can actually drive groundwater to 
the surface (Delaney, 1982; Newhall et al., 2001). Sudden onsets of spring discharge have been 
observed during the initial stages of several volcanic eruptions, such as the eruption of Mt. 
Pinatubo, Philippines, Usu volcano, Japan, and the Soufriere Hills volcano, Montserrat (Newhall 
et al., 2001; Shibata and Aki, 2001; Sparks, 2003). Second, magma can heat groundwater 
directly, in some conditions resulting in phreatic eruptions. Such phreatic eruptions often precede 
the onset of episodes of volcanic eruption before magma reaches the surface, such as the event 
that occurred at Cerro Negro volcano, Nicaragua, in 1995 (Connor et al., 1996). Third, steady 
boiling of groundwater may continue for decades or longer when magma exists in buoyant 
equilibrium in the shallow crust, creating shallow hydrothermal systems (Goff and Janik, 2001). 
Finally, direct interaction between groundwater and magma, particularly in confined aquifers, may 
initiate a fuel coolant reaction that results in extremely violent phreatomagmatic eruptions 
(Morrissey et al., 2001).  
Hydrothermal systems in volcanic settings typically have many characteristic features 
which may include hydrothermal alteration of lithology, boiling springs, geysers, acid hot springs, 
mud pots, fumaroles, etc., as typified in Figure 2. These expressions of the interaction of 
groundwater and an active volcanic system, while common in many other calderas, are not 
typical for the Masaya caldera complex. With the caldera’s history of phreatic and 
phreatomagmatic eruptions, the characteristics of the hydrothermal system need to be 
4 
understood. Currently, the vent on Santiago crater and the low temperature fumaroles near 
Comalito cinder cone are the only known outward expressions of the hydrothermal system at 
Masaya caldera. Thus, knowledge of the interaction between the groundwater/hydrothermal 
system and the shallow magmatic system is crucial to understanding the nature of heat and mass 
transfer at Masaya caldera.  
 
Figure 2:  Example of the characteristics of many hydrothermal systems (modified from 
Goff and Janik, 2001).  
Geology 
The Masaya volcano, Nicaragua (11.98º N, 86.15º W) is part of the large complex of 
Pleistocene-Holocene shield volcanoes, nested calderas, small composite cones, cinder cones 
and pit craters that are cumulatively referred to as Masaya caldera (Figure 3). This complex is 
part of the Central America volcanic arc, which is characterized during the Quaternary by 
predominantly basaltic volcanic systems formed within and along the Nicaragua Depression, a 
NW-trending fault zone along the arc that accommodates dextral slip resulting from oblique 
subduction (DeMets, 2001; La Femina et al., 2002). Volcanoes and faults associated with the arc 
and Nicaragua Depression form the predominant structures near Masaya caldera.  
5 
This volcano complex has a history of large Plinian basaltic eruptions. Two eruptions 
~6500 and 2250 BP formed a 6 kilometer (km) x 11 km, northwest trending caldera (Figure 3). 
These eruptions were large volume (12-18 km3 dense rock equivalent) and resulted in 
widespread tephra fallout and pyroclastic flows (Williams, 1983a). The prominent caldera rim 
preserves evidence of the magnitude of these eruptions. The floor of this caldera gently slopes to 
the east. The caldera rim is up to 400 meters (m) high on the west and northwest side of the 
caldera. The rim is approximately 200 m high above Lake Masaya on the eastern side of the 
caldera (Figure 3). On the south side, the caldera rim has less relief and is partially buried by 
post-caldera lava flows and tephra, which predominantly blows from post-caldera vents to the 
southwest. The caldera rim is subdued on the north side of the caldera and its exact position is 
inferred. The caldera walls, where exposed, consist of thin aa-pahoehoe lava flows and minor 
pyroclastic fall and flow deposits (Williams, 1983b). The total amount of slip that has occurred 
along these caldera-bounding faults is not clear from geologic outcrops or other data. Slip may 
have been very large if the caldera formed predominantly by foundering during evacuation of a 
large magma chamber (Williams, 1983a). Furthermore, post-caldera activity included the eruption 
of lava flows from caldera-bounding faults, mapped by Williams (1983b) on the south and north 
flanks of the caldera (Walker et al., 1993). Based on this geologic setting, lithologic and 
hydrologic properties are likely to change abruptly across the caldera boundary. 
Volcanic activity persisted after these caldera-forming eruptions. The entire floor of the 
caldera is armored by thin aa-pahoehoe basaltic lava flows, largely erupted from a group of vents 
within the caldera. These vents form a ~5-km-long, W to NW-trending, semi-circular group of 
low–sloping volcanic cones. Pit craters at the summit of these cones, including Masaya, 
Santiago, Nindiri, and San Pedro pit craters, have been the locus of historical eruptions in the 
caldera, with eruptions in 1670 and 1772 that formed 10-15 km-long lava flows (Rymer et al., 
1997). The elevation of the crater rims along this chain of pit craters varies from 500 to 635 masl, 
meaning that the crater rims are ~140-275 m above the surrounding caldera floor, as measured 
by the relief of the volcanic cones on their SW side (Figure 4). Each of these pit craters is 400-
1,000 m in diameter, formed by very steep walls with crater depth varying between 200-300 m.  
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Figure 3:  Masaya caldera.  Note the position of Laguna de Masaya and the active vents of 
Masaya volcano in the topographically elevated region of the central part of the caldera. 
Map coordinates are in UTM Zone 16N and elevation in meters above sea level. Locations 
of TEM soundings and two profiles (A-A’) and (B-B’) are also shown. 
Hydrogeology 
The region surrounding Masaya caldera has a tropical climate with a mean annual rainfall 
of 1,655 mm and a rainy season lasting from May to October. Average temperature is 27°C in the 
caldera. Evapotranspiration has been estimated as 1,560 mm/yr at Managua, approximately 25 
km northwest of the caldera using a Class A evapotranspiration pan. No permanent streamflow 
occurs on the slopes in the region due to the high permeability of soils and surface formations 
although sporadic flow can be observed immediately after high rainfall in some large drainage 
channels (Krásny and Hecht, 1998). 
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Figure 4:  Digital elevation map showing vertical relief throughout the caldera. Vertical 
exaggeration is approximately 5 times. 
  
A major hydrologic feature of the caldera is Lake Masaya, which occupies the lower one 
fifth of the caldera by surface area. Data from a regional groundwater flow model developed in 
1993 by the Empresa Nicargüense de Acueductos y Alcantarillados (ENACAL) and the Japanese 
International Cooperation Agency (JICA) indicate that groundwater elevation varies from ~190 
meters above sea level (masl) south of the caldera to ~130 masl north of the caldera (Figure 5) 
(ENACAL and JICA, 1993). No well data exist within the caldera itself, and prior to this study the 
only indication of water levels in the caldera is the level of Lake Masaya, which is monitored 
monthly by ENACAL (Figure 6). Lake levels during this investigation were ~119 masl. This lake 
level, which is below the regional groundwater table (Figure 5), provides strong evidence that this 
lake is not perched, but represents the level of the groundwater table in the caldera.  
8 
 
Figure 5:  The regional groundwater flow pattern near Masaya Caldera.  Data based on a 
groundwater flow model developed by the Empresa Nicargüense de Acueductos y 
Alcantarillados (ENACAL) and the Japanese International Cooperation Agency (JICA). The 
model indicates that groundwater levels vary from approximately 190 m above sea level 
south of the caldera to approximately 130 masl north of the caldera. Contour interval is 20 
meters and map coordinates are UTM Zone 16, WGS84 Datum. 
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Figure 6:  Lake Masaya water levels (1980-2003). Data provided by Empresa Nicargüense 
de Acueductos y Alcantarillados (ENACAL). 
Current Activity 
Presently, active degassing occurs from Santiago pit crater and a lava lake is 
occasionally visible through windows in the floor of Santiago pit crater (Figure 7).  
Based on time-series of gravity observations on and about this cone complex, Rymer et 
al. (1997) and Williams-Jones et al. (2003) concluded that much of the pit crater alignment is 
underlain by an inosculated network of gas-rich, vesiculated magma, extending from 
approximately 200 masl (the elevation of the floor of the Santiago pit crater) to ~200 mbsl. This 
shallow crystallizing magma is the source of persistent degassing from Santiago crater since 
1852 (Rymer et al., 1997) and infrequent small explosions. Rymer et al (1997) and Williams-
Jones et al. (2003) attribute these small explosions to purely magmatic processes. They suggest 
that these explosions result from blockages in the degassing vent just below the surface. They 
hypothesize that pressure builds in the system until a small explosion clears the vent. While 
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certainly a viable mechanism, the interaction of meteoric water in this large and complex 
magmatic system should not be ruled out. Duffell et al. (2003) suggest that the April 23, 2001 
small explosive eruption at Masaya was consistent with a magma-water interaction and that 
changes in gas composition during that period is best explained by the influence of a 
hydrothermal system.  Also, on the flanks of Masaya volcano, only 1,500 m from the Santiago pit 
crater, a fault and fracture zone hosts outflow of water vapor and CO2 at moderate temperatures 
(26-80° C), indicating that groundwater interacts with magmatic heat, and perhaps volcanic 
gases, even outside the pit crater system (Lewicki et al., 2003; 2004). This evidence, along with 
anecdotal reports that some of the small “vent-clearing” explosions may occur preferentially 
during the rainy season indicate that some of these events may be associated with pressurization 
due to persistent recharge. However, explosions in the pit crater have not occurred in response to 
single large recharge events, such as occurred during hurricane Mitch in 1998. 
 
Figure 7:  View of Santiago Crater from north rim. Two vents are visible, with 
incandescence visible in the more distant vent, notably at night. 
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TEM METHOD 
The transient electromagnetic method (TEM) or time-domain electromagnetic method 
(TDEM) is a geophysical technique originally used for the detection of large conductive ore 
bodies in resistive bedrock The use of TEM has expanded over the last two decades to include 
the mapping of fresh water aquifers, freshwater/saltwater interfaces, hydrothermal systems, and 
groundwater contamination plumes (Nabighian and Macnae, 1991). TEM requires energizing a 
large ungrounded wire loop by passing a strong current through it, producing a static magnetic 
field in the subsurface. After a finite time period, the transmitter current is abruptly terminated and 
in accordance to Faraday’s law of induction, the rapid change in transmitter current induces an 
electromagnetic force (emf) or electrical pulse proportional to the primary magnetic field, causing 
eddy currents to flow in the ground and subsurface conductors (McNeill, 1980). The decay of 
these secondary currents produces a decaying magnetic field. This transient magnetic field, or its 
time derivative, is detected and recorded by a vertical dipole receiver at the surface over 
numerous time intervals (McNeill, 1982; Sandberg, 1993). The rate of change of the induced 
currents and the subsequent magnetic field that is produced is dependant on the size, shape, 
conductivity, and depth of the conductor. For resistive targets, the initial voltages recorded by the 
receiver may be large, but will decay rapidly with time. Conductive targets will have lower initial 
voltages but the fields will decay more slowly. Large resistivity contrasts of a target with the 
surrounding medium allow the identification of specific features (e.g. fresh water versus salt 
water) (Figure 8). 
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Figure 8:  Resistivity table showing variance between igneous rock and fresh water. 
(Modified from G. J. Palacky, 1998) 
Previous TEM Studies 
The transient electromagnetic method (McNeill, 1982; Kaufman and Keller, 1983; 
Fitterman and Stewart, 1986) has been used extensively in geophysical groundwater exploration 
and along with other electrical resistivity methods, has been used to investigate shallow 
hydrothermal systems on volcanic edifices (Sakkas et al., 2001). In recent geoelectrical studies of 
volcanic systems, TEM has provided high-resolution data in the near surface (<1 km), and has 
been used to identify hydrothermal fluid circulation and aquifer systems. The correlation of water 
well data and TEM sounding depths on Kilauea volcano, Hawaii, Mt Somma-Vesuvius, Italy, Piton 
de la Fournaise volcano, Réunion, and Newberry volcano, Oregon, have shown the effectiveness 
of this method (Kauahikaua, 1993; Fitterman et al., 1988; Lenat et al., 2000; Manzella et al. 
2004). However, caution must be exercised, as the interpretation of resistivity in volcanic systems 
is complicated since the solutions are often non-unique (Kauahikaua, 1993 and Lénat et al. 
2000). Large temperature gradients, multi-phase flow, hyper-saline brines and occurrences of 
clay-rich alteration minerals can affect resistivity in volcanic systems. Separating the effect of 
each of these variables in order to determine the depth to the water table can be problematic. 
Nevertheless, such estimates based on geophysical soundings may prove to be extremely 
worthwhile to development of a systematic view of groundwater systems on active volcanoes. 
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At Masaya caldera, conditions for interpretation of resistivity soundings are less 
problematic than at some volcanic systems.  There is an absence of saline water, an areally 
extensive hydrothermal system, or clay alteration in the Holocene stratigraphic section that 
comprises the geology of the caldera that could effect geophysical interpretation. The geology 
and hydrologic conditions at Masaya caldera create a situation where deposits with high electrical 
resistivities host a moderately deep (often > ~100 m) water table.  In this situation, TEM 
soundings provide an efficient method of mapping depth to the groundwater table, as the porous, 
saturated lava flows and scoria of the caldera floor offer an excellent electrical contrast with the 
overlying, dry basaltic rocks. Also, the majority of the caldera is at ambient ground temperature, 
and Lake Masaya provides an excellent water level for nearby calibration of TEM soundings. The 
validity of the interpretations of TEM soundings was assessed in terms of depth to the 
groundwater table by collecting soundings along a profile down the topographic slope to the 
western edge of Lake Masaya.  
TEM Survey 
Multiple TEM soundings at different frequencies were made at 30 sites located 
throughout the caldera, including near the active vent region of Santiago pit crater (Figure 3).  
TEM data were collected using a Geonics Limited Protem 47 Digital Time Domain EM system 
and high-frequency receiver coil. The central loop sounding mode configuration was utilized, 
which has been used extensively and effectively in groundwater studies (Kaufman and Keller, 
1983; Fitterman and Stewart, 1986)(Figure 9). Data were collected at 20 logarithmically spaced 
time intervals or “gates” following transmitter turnoff and sampled (or stacked) over many cycles 
to enhance the signal-to-noise ratio (McNeill, 1980)(Figure 10).  Transmitter loop sizes were 
square with 40 m on a side near Lake Masaya and 100 m on a side throughout the remainder of 
the caldera where the anticipated depth to the groundwater table was greater.  Data were 
collected at three different base frequencies, 30, 75, and 285 Hertz (Hz) with the receiver gain set 
to minimize environmental noise, yet generate a survey signal appropriate for the given geologic 
terrain without distortion to the measurement.  Output current on the Protem 47 transmitter was 
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set from 1 Amp (A) to 3 A when using the smaller 40 m loops and at 3 A for 100 m loops.  Multiple 
soundings and signal stacking were performed at each site to maximize the signal to noise ratio 
and to evaluate reproducibility of the sounding. Raw TEM data are presented in Appendix A. 
The 30 TEM soundings are positioned throughout the caldera, with an emphasis on the 
historically active crater region and its flanks (Figure 3). Several soundings were located adjacent 
to Lake Masaya for verification of depth to water table estimates. The remaining TEM soundings 
are located in the northern and northeastern sections of the caldera where there is little change in 
vertical relief. There are no soundings in the southeastern and extreme western portions of the 
caldera due to the difficulty of the terrain and lack of access, but these regions are similar in 
elevation and slope to the northern and eastern areas. One sounding, TEM 10, was eliminated 
due to 60 Hz interference from an electrical transmission power line near the lake shore. 
 
 
Figure 9:  Example of typical central loop configuration used at Masaya caldera. 
Transmitter loop sizes were square with 40 m on a side near Lake Masaya and 100 m on a 
side throughout the remainder of the caldera where the anticipated depth to the 
groundwater table was greater.  
 
15 
 
Figure 10: Protem 47 transmitter waveform. Example of the waveform of the primary 
magnetic field generated by the transmitter and of the primary electric field (electromotive 
force) accompanying that magnetic field (modified from McNeill 1982). 
Data Processing 
All TEM data were transformed to apparent resistivity for preliminary interpretation, data 
quality assessment, and to assist in initial parameters for layered-earth inverse models. The data 
were transformed using the technique of Sandberg (1988), which accounts for the finite 
transmitter-turnoff ramp. For large sample times ( t ), and/or high resistivities ( ρ ), this apparent 
resistivity definition asymptotes to the so-called late stage approximation calculated by: 
  3/23/53/13/2
3/53/23/4
20 Zt
Aa Rlate
a π
µρ =
           (1)   
Where a  is the equivalent circular transmitter-loop radius, RA   is the effective area of the 
receiver coil, µ  is the magnetic permeability (here the free-space value, µ 0  = 4π  x 10-7 , is 
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used), t  is the time since transmitter current turnoff, and Z  is the mutual impedance (voltage in 
the receiver coil divided by the current in the transmitter loop).   
The apparent resistivity graphs for the caldera show a distinct pattern of a upper highly 
resistive layer (early sample times) underlain by one or more conductive layers (Figure 11, later 
sample times) with the exception of the southwestern side of the historically active vents (Figure 
12), where the uppermost layer has a slight conductive zone probably produced by either 
alteration of this lava flow or the influence of the less resistive underlying San Judas Formation 
tephra deposits, described by Williams (1983a). Soundings collected near the crater rim (Figure 
13) show greater depth to the groundwater table and a more complex decay in apparent 
resistivity with time, possibly due to the presence of low resistivity magma in the active conduit.  
TEM data were modeled using two commercially available programs (EM Vision from 
Encom, and EINVRT 6 from Geophysical Solutions), which use non-linear least squares 
regression algorithms to adjust layered earth parameters, such as layer thickness and resistivity 
values, through an iterative process to minimize error between observed and model-derived data 
in layered Earth models (Sandberg, 1988). The EINVRT 6 program utilizes a Marquardt-type 
method that results in an undamped 95% confidence level (Sandberg, 1983, Sandberg, 1988, 
Hohmann and Raiche, 1988). The second method used by EM Vision relies on the GRENDL 
algorithm for 1D inversion and outputs a 68% confidence level. Inversion results from the EINVRT 
6 program are presented in Appendix B. 
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Figure 11: Apparent resistivity graph of TEM 3. This pattern of a upper highly resistive 
layer (early sample times) underlain by one or more conductive layers is representative for 
the entire caldera except the crater regions and the southwestern side of the caldera. 
 
 
Figure 12: Apparent resistivity graph of TEM 18. The uppermost layer has a slight 
conductive zone produced by either alteration of this lava flow or the influence of the less 
resistive underlying San Judas Formation tephra deposits. 
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Figure 13: Apparent resistivity graph of TEM 26. This sounding and others near the crater 
rim show greater depth to the groundwater table and a more complex decay in apparent 
resistivity with time, possibly due to the presence of low resistivity magma in the active 
conduit. 
 
All of the inversions are 1-D interpretations and were run with the fewest number of 
layers that give a reasonable fit to field data. Comparison of model results (Figures 14-16) 
indicates consistency in the number of layers identified and the bulk resistivities of these layers. 
Examples of common resistivity values are given in Figure 8. Some bias is observed in the 
inversion results. The GRENDL algorithm in the EM Vision code tends to estimate greater depths 
to the groundwater table than EINVRT 6, amounting to a difference of about 8% or 7.8 m on 
average. This result is consistent regardless of the total depth to the groundwater table (Figure 
17). Due to the greater constraint on the data by the EINVRT 6 program with its undamped 95% 
confidence level, it provides a better statistical model of the system. Furthermore, the EINVRT 6 
results are more consistent with the observed lake level. 
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Figure 14: Inverse modeling results for TEM 3, located in the north part of the caldera 
floor, far from the active vent. 
 
 
Figure 15: Inverse modeling results for TEM 18, located low on the south flank of Santiago 
crater in the SW portion of the caldera. 
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Figure 16: Inverse modeling results for TEM 26, located near the active Santiago crater 
rim. 
 
 
Figure 17: Comparison of models based on the two inversion algorithms.  Einvrt 6 models 
depth to water table approximately 8% shallower (~7.8 m ) than EMVision. 
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Results of TEM Survey 
Model results of the TEM data indicate an overlying highly resistive layer throughout the 
caldera that is underlain by one or more conductive layers. The depths of these conductive layers 
increase with distance from Lake Masaya towards the topographically high volcanic vents. The 
large apparent resistivity contrast in the subsurface is interpreted to be the intersection of the dry 
overlying basalt and the underlying unconfined water table. This contrast is shown by the shallow 
conductive layer (<118 ohm-m) detected by TEM sounding 11 near Lake Masaya (Figure 3) and 
in sounding TEM 7, also near the lake (Table 1). This conductive layer coincides with the 
elevation of the nearby lake level at ~119 masl as shown in profile A – A/, and is assumed to be 
the top of the water table (Figure 18). Using this assumption, the top of the conductive layer 
throughout the caldera is recognized to be the top of the hydrologic system. The water table 
elevation in the caldera is nearly flat throughout except in the higher vent regions in the central 
and southern portions of the caldera. In the vent regions, the water table or conductive zone is 
expressed as a subdued reflection of the topography. The resistivity cross-section for the area 
near the active vent region shows a large gradient in the water table elevation in close proximity 
to TEM 26 along profile B – B/, near the south rim of the active Santiago vent (Figure 19). The 
higher resistivities calculated at this location may be due to development of a vapor-dominated 
zone near the active vent, although in this case the 1-D inversion does not fully capture the 3-D 
complexity of the near-vent region. 
The predicted water table elevation in the caldera is markedly different from the regional 
water head levels projected by the JICA groundwater model data. In the JICA model, the regional 
groundwater flow system is not affected by the presence of Masaya caldera and shows a steady 
decrease in hydraulic head from ~190 masl on the southwestern edge of the caldera to ~130 
masl on the north and northeastern side. Results from this research indicate head values are up 
to 60 m lower than those proposed from the JICA data on the western, southern, and eastern 
boundaries of the caldera and slightly lower (10-20 m), on the northern side of the caldera where 
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the caldera rim is visibly absent at the surface (Figure 20). These large gradients in head values 
suggests a sharp change in transmissivity along the caldera boundaries and indicate that the 
caldera is effectively hydrologically isolated from the surrounding region. A summary of TEM 
sounding positions and interpreted depths to water is presented in Table 1. 
 
 
Figure 18: Apparent resistivity cross-sections along profile A-A’. There is a large apparent 
resistivity contrast in the subsurface that is interpreted to be the intersection of the dry 
overlying basalt and the underlying unconfined water table. This conductive layer 
coincides with the elevation of the nearby lake level at ~119 masl just east of TEM 11 and 
is assumed to be the top of the water table. 
 
 
 
 
 
 
Figure 19: Apparent resistivity cross-sections along profile B-B’. A large gradient in the 
water table occurs near TEM 26, near the south rim of the active Santiago vent. 
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Figure 20: Contour map of the estimated groundwater table elevation at Masaya caldera. 
TEM measurements shows a steady decrease in head from ~190 masl on the southwestern 
edge of the caldera to ~130 masl on the north and northeastern side. Head values are up to 
60 m lower than those proposed from the JICA data on the western, southern, and eastern 
boundaries of the caldera and slightly lower (10-20 m), on the northern side of the caldera 
where the caldera rim is visibly absent at the surface. Triangles represent locations of 
wells outside Masaya Caldera used in JICA model. 
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Table 1: Summary of TEM soundings collected in Masaya caldera. Map coordinates are 
given in UTM Zone 16N WGS84 and elevation in meters above sea level. Depth to 
groundwater table (dtw) is estimated from application of two inversion algorithms (Einvrt 6 
and EMVision). 
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GROUNDWATER MODEL 
To better quantify the relative importance of the hydrologic processes of Masaya caldera 
and the implications for future phreatic or phreatomagmatic eruptions, a groundwater model was 
developed using the USGS Modular Three-Dimensional Groundwater Flow Model, MODFLOW 
(McDonald and Harbaugh, 1988).   This groundwater flow model was developed as a preliminary 
model of the caldera using the TEM sounding results and available hydrologic data for this area. 
A conceptual model based on the known hydrological properties and system boundaries 
was developed to assist in assigning hydrologic parameters and stresses. This simplification of 
the flow system was used to define the basic water budget of the flow system (Figure 21).  
 
 
 
 
Figure 21: Conceptual model of Masaya caldera.  Estimates of the hydrologic properties 
are obtained from measured rainfall, modified evapotranspiration rates, and published 
steam discharge values from Santiago Crater. 
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A 3-D finite difference numerical model was constructed to simulate groundwater flow to 
quantify the relative importance of recharge, evapotranspiration, anisotropy, and hydraulic 
conductivity to replicate conditions representative at Masaya caldera using data from the TEM 
soundings performed in 2004.  The model was developed with Argus Open Numerical 
Environments (Argus ONE). Argus One is a model independent Geographical Information System 
(GIS) created for numerical modeling (Argus Interware, Inc. 1997). The model grid developed for 
this system consists of 64 rows and 113 columns.  The dimensions of the rows and columns of 
the model vary within the grid to match the area of Masaya Caldera.  The model has ten layers 
that represent three aquifers, represented as zones in the model, with different hydraulic 
properties. The ten layers are specified as confined (Figure 22).  
 
 
 
Figure 22: Top and profile views of groundwater model.  Top figure is of model 
dimensions and profile view is a representation of the 10 layers in the model. 
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Model Parameters 
There are limited hydrogeological data available for Masaya Caldera and the surrounding 
region.  Known hydraulic parameters from inside the caldera include an estimate of net steam 
emissions flux of 400 kg/s from Santiago crater (Burton et. al, 2000) and monthly water levels for 
Lake Masaya (ENACAL).  The water vapor emissions measured at Masaya by Burton et. al, are 
the highest recorded for a single volcano in this type of system under quiescent conditions. It is 
assumed in this groundwater model that the significant fraction of the observed water emissions 
is hydrothermal in origin. Even with these measured parameters, the available data are 
inadequate to directly assign varying hydraulic parameters, so uniform values were initially 
assigned to each model layer for preliminary simulations and varied through parameter estimation 
after a sensitivity analysis was performed. Initial parameter values selected were based on 
accepted ranges for this type of geologic setting, two groundwater flux measurements, and 29 
estimated water levels from the TEM soundings and interpretations.  The lake evaporation and 
steam vents are the only substantial discharges of groundwater within the caldera, each 
accounting for about half of the annual recharge.  Lake evaporation is accounted for with the net 
recharge data.  Anisotropy values were mapped into the model due to the multi-layered, 
approximately slope-parallel lava flows, which implies that anisotropy should have a significant 
impact on groundwater flow throughout the caldera.   
The water level of Lake Masaya (119 masl) was assigned as a constant head boundary 
and assumed to be equivalent to the head of the surficial aquifer.  A general head boundary was 
constructed around the perimeter of each layer.  Initial heads were set at 100 masl up to the 350 
m elevation contour. From the 350 m elevation, the initial heads increased at a slope of 0.8 up to 
a maximum head of 150 masl.   
For the baseline simulation, recharge within the caldera was set to account for a net flux 
into Lake Masaya of 1.2 m/yr.  This net recharge into Lake Masaya was calculated from an 
estimate of lake evaporation and a transient lake-level record during the dry season.  
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Model Simulations 
Refinement of the model parameters was accomplished by running numerical simulations 
and by modifying the parameters to predict actual, observed conditions and/or measurements 
within the caldera from the TEM soundings and lake levels.  The sequence of model development 
consisted of completing several runs, followed by sensitivity analyses, and finally parameter 
estimation.   
The baseline simulation was run using the initial hydraulic parameters.  The initial 
simulation predicted no change in heads.  Based on the results of the baseline simulation, 
hydraulic conductivity was varied spatially throughout the caldera and ultimately the area was 
divided into four “zones” of different hydraulic conductivity.  The locations of the zones within the 
Masaya Caldera are presented on the map in Figure 23.  The model was adjusted initially by 
varying hydraulic conductivity throughout the zones.  
Several model runs were completed; on each subsequent model run the hydraulic 
conductivity and the anisotropy were allowed to vary spatially.  When the water levels in the 
model reasonably matched the measured TEM soundings, a well was added to the model to 
simulate the net steam emission flux of 400 kg/sec out of the active vent in Santiago crater. The 
well was added using the WELL package, which simulates volumetric rate discharge from a cell 
and was open to all 3 zones of the model.  The well accounts for 34,560 m3/day flux out of the 
system.  After adding the well and evaluating the subsequent simulations, the model predicted a 
substantial region of dry cells around the area of Santiago crater. As the well accounts for a 
measured discharge from the hydrologic system, and TEM soundings near Santiago crater 
suggest the presence of a conductive zone interpreted as the top of the water table, an 
adjustment to the hydraulic conductivity was made in the middle layers or “aquifer” to account for 
the steam emissions. This zone of high hydraulic conductivity extends outward across the entire 
basin of the caldera (Figure 24).  Several sensitivity runs were performed to evaluate the effects 
of varying the anisotropy and hydraulic conductivity.  
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Parameter estimation was completed to optimize values for hydraulic conductivity and 
anisotropy as part of the calibration process and final values are shown in Table 2.  This was 
done until error was minimized within the specified boundaries for each iterative time step.  
Table 2: Final hydraulic parameters for groundwater model. 
Parameter (m/day) 
HK - Zone 2  6.00E+02 
HK - Zone 3 1.35E+00 
HK - Zone 4 1.00E+00 
HK - Zone 5 5.30E-01 
HK - Conductive layer  4.50E+01 
Recharge 1.37E-03 
Anisotropy - caldera 1.00E+03 
Anisotropy - crater region 6.25E-01 
Anisotropy - conductive layer 1.00E+01 
  
The water level in the upper aquifer was matched to observation points that were from 
the results of the TEM soundings and interpretation.  At the end of the parameter estimation, the 
model predicted water levels closely matched the head data results from the interpretation of the 
TEM soundings (Table 3). The sum of the square weighted residuals equaled a relatively low 
31.52.   
 
Figure 23: The locations of the zones, boundary conditions, and well within the Masaya 
Caldera groundwater model. 
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Figure 24: Representation of the transmissive zone beneath crater region of Masaya 
caldera. This zone is necessary to sustain the net steam emission flux of 400 kg/sec from 
the active vent in Santiago crater. 
 
Table 3: Comparison of TEM soundings versus groundwater model results. Water table 
elevations shown for both with residuals. 
Observation TEM WTE (m) Model WTE (m) Residual Weighted Residual 
TEM_1 80 112 -32 -1.6 
TEM_2 141 120 21 1.05 
TEM_3 106 120 -13.5 -0.676 
TEM_4 339 319 20.4 0.408 
TEM_5 229 146 83.4 4.17 
TEM_7 116 119 -3.09 -0.155 
TEM_8 136 119 16.9 0.846 
TEM_9 118 119 -1.22 -6.10E-02 
TEM_11 110 119 -9.22 -0.461 
TEM_12 118 119 -1.51 -7.53E-02 
TEM_13 118 119 -1.77 -8.84E-02 
TEM_14 116 120 -4.03 -0.201 
TEM_15 110 120 -9.55 -0.478 
TEM_16 119 120 -0.724 -3.62E-02 
TEM_17 133 120 13.3 0.666 
TEM_18 177 194 -16.8 -0.839 
TEM_19 146 119 27.4 1.37 
TEM_20 113 120 -6.6 -0.33 
TEM_21 116 120 -3.41 -0.171 
TEM_22 102 120 -17.8 -0.89 
TEM_23 120 120 7.31E-03 3.65E-04 
TEM_24 146 119 27.2 1.36 
TEM_26 217 196 20.7 1.03 
TEM_27 252 241 10.5 0.526 
TEM_28 169 155 13.7 0.686 
TEM_29 136 139 -3 -0.15 
TEM_30 100 120 -19.6 -0.98 
 
Groundwater Model Results 
The model constructed to represent the hydrologic system at Masaya Caldera presents 
an initial representation of the processes and hydraulic properties within this caldera.  The TEM 
soundings revealed a water table mound beneath the topographically high cone regions of the 
caldera, but not within the more permeable part of the caldera.  The differences between our 
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estimated water levels inside the caldera and known regional water levels outside the caldera 
suggest that the caldera walls are acting as hydrological barriers, effectively isolating the 
groundwater-flow system within the caldera. The model was therefore run as an isolated unit, 
excluding any input from the regional hydrologic system. The 29 estimated water levels and two 
groundwater-flux measurements were used to calibrate the model. Parameter estimation results 
confirmed that hydraulic conductivity was the parameter with the greatest variability on model 
results. Four zones with varying hydraulic conductivity were established throughout the caldera to 
more accurately simulate water levels estimated by the TEM soundings. After the addition of the 
well to simulate the steam emissions from Santiago crater, the model predicted large portions of 
the model grid would go dry. To accurately sustain the net steam emission flux of 400 kg/sec from 
the active vent in Santiago crater, a deep, highly permeable zone or layer must reside beneath 
the caldera to feed the active vent in order for the steam emissions to be maintained at their 
current rates. 
Masaya caldera varies from other basaltic shield volcanoes by its large amount of water 
vapor emissions (400 kg/s) compared to other similar systems under quiescent conditions (Burton 
et al, 2000).  While a fraction of the water emissions is due to the degassing magma body 
beneath Masaya, it has been suggested that a substantial proportion of the observed water vapor 
may be of meteoric origin. For this assumption to be valid, the presence of a highly transmissive 
layer must exist inside the caldera to provide the volume of water needed to produce the 
measured steam emissions. In addition, at steady state conditions, the evaporation from Lake 
Masaya, groundwater underflow out through the caldera walls, and degassing of meteoric water 
from the active vents must balance recharge in the system. The lake evaporation is estimated to 
be about 0.2 m3/yr per square meter of the caldera, the groundwater underflow is assumed to be 
negligible, and the vent emissions are equivalent to about 0.3 m3/yr/m2, and the recharge was 
estimated to be about 0.5 m3/yr/m2 out of the 1.6 m/yr precipitation.    
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CONCLUSION 
For the vast majority of active volcanoes, the distribution and flow of groundwater is 
poorly known and hydrologic properties are rarely characterized. In volcanic systems with a 
history of phreatic or phreatomagmatic eruptions, characterizing the groundwater system is an 
important first step to the understanding and prediction of future eruptions. This characterization 
can be practical through the application of transient electromagnetic (TEM) soundings, innovative 
inversion techniques, and 3-D groundwater modeling. This approach was utilized at Masaya 
Caldera, Nicaragua, to provide one potential baseline for forecasting the response of this 
groundwater system to changes in magmatic activity.  
Results from the TEM surveys were interpreted with the use of two commercially 
available non-linear least squares regression algorithms to adjust layered earth parameters and 
estimate depths to water. The fact that the soundings varied smoothly as a subdued reflection of 
this topographic rise is a strong indication that the position of the groundwater table was 
accurately identified, rather than alteration of the Holocene stratigraphic section to clay minerals 
under the current floor of the caldera. These 29 TEM soundings have been interpreted to show 
that the caldera is effectively hydrologically isolated from the surrounding regional groundwater 
flow system by its caldera-bounding faults. These TEM results also present a water table that is a 
subdued reflection of the topography, except near the active Santiago vent, where dramatic 
gradients occur. These gradients are likely the result of vaporization of groundwater due to 
magmatic heating and may be a substantial component of the gas emissions at Masaya caldera. 
These 29 estimated water levels from the TEM soundings along with two groundwater 
flux measurements and the water level of Lake Masaya were then used to calibrate a 3-D finite 
difference numerical groundwater flow model (MODFLOW).  The model calibration revealed that 
a deep, highly permeable layer beneath the caldera must feed the active vent in order for the 
large steam emissions (400 kg/s) to be maintained at their current levels. The model shows this 
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hydraulically conductive layer is the dominant control on water table elevation in the caldera and 
around the active Santiago vent.  
The integrated use of geophysics and groundwater modeling at Masaya caldera has 
provided a enhanced understanding of the hydrologic system beneath this active basaltic 
volcano. This assessment of the groundwater table at Masaya caldera is a first step in looking at 
the shallow hydrologic system and how changes in it may affect the active volcano. In addition to 
a long-term water balance within the caldera, short-term changes in volcanic activity, such as 
increased vaporization of groundwater due to heating, could be reflected in short-term changes in 
the level of the groundwater table.  By monitoring water levels and the hydrologic budget of the 
caldera, changes in heat flux may be detected. 
Recommendations  
Future investigations at Masaya caldera would benefit from the installation of one or more 
monitor wells to accurately gauge the water levels in the caldera for their use as a calibration tool 
for future geophysical surveys and quantifying the response of water levels to changes in heat 
flux. Regular monitoring of changes in gas emissions from Santiago crater and fluctuations in the 
water levels in Lake Masaya should give a better understanding on whether the lake level reflects 
volcanic activity or not. Also, advanced modeling techniques should be utilized to incorporate 
heat in the model simulations when looking at the hydrologic system and its variation with 
changes in magmatic activity. These steps would ultimately benefit the scientific community in its 
ability to better understand this volcanic system and better predict hazards for the surrounding 
communities in the future.    
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Appendix A: RAW TEM DATA 
TEM 1 
 
Data from Geonics TEM58 RX.  /      
            
0 0 0 0 0 0 0 0 0 0 0 0
 0 0 0 0 0 0 0 0 0 0 0
 0 0/   / 
1511 0001 00001H HDR REF a 8+RXA =31.4m*m /     
            
   
151103 0 0 0 3 2.5 100 100 0 0 31.4 47
 0 1 0 0 0 0 0 0 0 0 0
 46 0/   / 
Comment: 0    /      
            
  
151103 0 0 0 3 2.5 100 100 0 0 31.4 47
 0 1 0 0 0 0 0 0 0 0 0
 46 0/   / 
1511 0001 00001Z OPR REF u 3a 6+  #03293      
            
  
60100 2298 -247 505.9 431.9 390.6 299 216.8 157.5 111 75.55 48.69
 29.45 16.6 8.034 4.558 2.331 1.264 0.6977 0.4251 0.2621 0.0025
 0.006813 3 10000/3293 
1511 0001 00002Z OPR REF u 5a 6+  #03294      
            
  
59800 6718 -1311 2288 1887 1485 1194 872.9 633.1 447.2 303.8 195.4
 118.3 66.6 32.33 18.25 9.397 5.007 2.806 1.633 1.015 0.0025
 0.006813 3 10000/3294 
1511 0001 00003Z OPR REF v 5a 5+  #03295      
            
  
61900 727.4 563 413.1 294.2 197.8 125.2 74.57 41.98 23.2 13.03 7.64
 4.605 3.132 2.101 1.335 0.6788 0.7403 0.6329 0.6005 0.2507 0.0025 0.03525
 3 10000/3295 
1511 0001 00004Z OPR REF H 5a 5+  #03296      
            
  
61400 164 107.7 67.11 38.89 22.73 12.65 7.847 4.802 3.037 2.404 1.538
 1.552 1.437 1.158 0.8306 0.4779 0.6694 0.1978 0.3246 0.1528 0.0025 8.81E-
02 3 10000/3296 
1511 0001 00005Z OPR REF H 7a 5+  #03297      
            
  
60800 669.5 423.9 257.8 138.7 82.46 47.35 25.75 13.83 36.3 11.96 19.92
 8.84 15.14 5.457 11.05 2.511 -5.487 0.04802 6.196 2.784 0.0025 8.81E-
02 3 10000/3297 
1511 0001 00006Z OPR REF H 3a 5+  #03298      
            
  
60800 39.79 26.28 16.03 9.447 5.487 3.181 1.902 1.278 0.8736 0.6624 0.4636
 0.3401 0.2662 0.2159 0.1516 0.1174 0.08003 0.05255 0.03756 0.02216 0.0025 8.81E-
02 3 10000/3298 
 
1511 0001 00007Z OPR REF H 1a 5+  #03299      
            
60800 9.276 6.074 3.697 2.206 1.219 0.7141 0.4119 0.283 0.1965 0.1523 0.09974
 0.08105 0.05753 0.0438 0.03075 0.02224 0.01567 0.01093 0.00937 0.00473 0.0025 8.81E-
02 3 10000/3299 
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1511 0001 00008H HDR REF H 1a 8+  3299      
            
  
151103 0 0 0 3 6 100 100 0 0 31.4 47
 0 1 0 0 0 0 0 0 0 0 0
 47 10000/3299 
Comment: 0    3299      
            
  
151103 0 0 0 3 6 100 100 0 0 31.4 47
 0 1 0 0 0 0 0 0 0 0 0
 47 10000/3299 
1511 0001 00008Z OPR REF H 1a 5+  #03301      
            
  
60100 8.274 5.492 3.395 2.025 1.176 0.6592 0.4029 0.2606 0.1752 0.1486 0.1053
 0.07104 0.06198 0.04228 0.02788 0.02387 0.01698 0.01364 0.00691 0.00334 0.006 8.81E-
02 3 10000/3301 
1511 0001 00009Z OPR REF v 3a 5+  #03302      
        
       
TEM 2 
 
59800 152.6 119.2 88.91 63.92 43.34 27.64 16.46 9.388 5.253 2.994 1.769
 1.102 0.7469 0.5315 0.3561 0.2817 0.2049 0.1446 0.09407 0.06395 0.006 0.03525
 3 10000/3302 
1511 0002 00010Z OPR REF u 3a 5+  #03303      
            
  
-46100 262.8 28.78 -26.04 -28.51 -23.43 -20.08 -15.77 -12.38 -9.627 -7.515 -5.574
 -4.397 -3.316 -2.382 -1.85 -1.366 -0.9233 -0.6097 -0.3912 -0.229 0.006
 0.006813 3 10000/3303 
1511 0002 00011Z OPR REF u 5a 5+  #03304      
            
  
-47700 1564 138.6 -141.6 -133.9 -113.3 -94.82 -73.9 -58.15 -45.21 -35.22 -26.57
 -20.77 -15.78 -11.41 -8.679 -6.27 -4.34 -2.851 -1.807 -1.1 0.006
 0.006813 3 10000/3304 
1511 0002 00012Z OPR REF u 1a 5+  #03305      
            
  
-55000 96.45 11.89 -7.559 -8.541 -6.335 -5.786 -4.522 -3.604 -2.787 -2.197 -1.512
 -1.209 -0.9297 -0.6828 -0.5195 -0.42 -0.2797 -0.1885 -0.1191 -0.06981 0.006
 0.006813 3 10000/3305 
 
1511 0002 00013Z OPR REF v 3a 5+  #03306      
            
  
-56500 -18.52 -15 -12.12 -9.829 -7.987 -6.245 -4.907 -3.78 -2.912 -2.175 -1.606
 -1.109 -0.7417 -0.4909 -0.3273 -0.1938 -0.1233 -0.06645 -0.03442 -
0.00699 0.006 0.03525 3 10000/3306 
1511 0002 00014Z OPR REF v 5a 5+  #03307      
            
  
-56300 -70.93 -57.9 -47.72 -38.36 -31.08 -24.69 -19.33 -14.93 -11.35 -8.603 -6.249
 -4.498 -2.995 -1.933 -1.222 -0.7819 -0.4648 -0.2795 -0.1794 -0.06958 0.006
 0.03525 3 10000/3307 
1511 0002 00015Z OPR REF v 2a 5+  #03308      
            
  
-56000 -9.586 -7.745 -6.269 -4.987 -4.087 -3.152 -2.457 -1.874 -1.443 -1.084 -0.7794
 -0.5523 -0.3721 -0.2475 -0.1595 -0.0961 -0.06058 -0.03467 -0.02326
 -0.01115 0.006 0.03525 3 10000/3308 
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1511 0002 00016Z OPR REF H 1a 5+  #03309      
            
  
-47900 -2.409 -1.961 -1.425 -1.024 -0.8026 -0.573 -0.4119 -0.2878 -0.2114 -0.1097 -
0.08854 -0.06737 -0.02954 -0.02439 -0.01843 -0.01157 -
0.00938 0.00133 -0.00327 -0.00023 0.006 8.81E-02 3 10000/3309 
1511 0002 00017Z OPR REF H 5a 5+  #03310      
            
  
-47900 -25.35 -20.6 -16.15 -13.07 -9.864 -7.619 -5.608 -3.992 -2.718 -1.914 -1.273
 -0.8198 -0.449 -0.3256 -0.1962 -0.1093 -0.05886 -0.04121 -0.02878
 -0.04962 0.006 8.81E-02 3 10000/3310 
1511 0002 00018Z OPR REF H 7a 5+  #03311      
        
       
TEM 3 
 
-47900 -93.29 -77.17 -64.19 -49.89 -40.7 -29.98 -22.09 -16.08 -11.13 -7.45 -4.882
 -3.09 -1.933 -1.162 -0.6928 -0.2615 -0.3191 -0.2117 -0.2169 -0.03027 0.006
 8.81E-02 3 10000/3311 
1511 0003 00001Z OPR REF u 3a 5+  #03312      
            
  
59300 -320.1 -26.73 17.56 11.64 12.25 11.3 10.19 8.594 6.944 5.538 4.387
 3.419 2.553 1.789 1.361 0.9176 0.6477 0.4401 0.2907 0.1815 0.006
 0.006813 3 10000/3312 
1511 0003 00002Z OPR REF u 5a 5+  #03313      
            
  
59100 -1456 -40.34 83.65 49.56 48.45 44.34 40.83 33.7 27.57 22.25 16.89
 13.35 10.16 7.154 5.372 3.828 2.639 1.788 1.15 0.7509 0.006
 0.006813 3 10000/3313 
1511 0003 00003Z OPR REF u 1a 5+  #03314      
            
  
59100 -78.35 -5.875 3.943 2.579 3.429 2.98 2.647 2.173 1.762 1.41 1.239
 0.9197 0.6686 0.4775 0.3529 0.2098 0.1542 0.101 0.06845 0.04368 0.006
 0.006813 3 10000/3314 
1511 0003 00004Z OPR REF v 1a 5+  #03315      
            
  
60600 1.542 1.477 1.41 1.298 1.007 0.8986 0.6526 0.5736 0.4149 0.3078 0.2266
 0.1658 0.1284 0.08662 0.05053 0.0391 0.02087 0.01633 0.00851 0.00565 0.006 0.03525
 3 10000/3315 
1511 0003 00005Z OPR REF v 3a 5+  #03316      
            
  
60600 8.066 7.413 6.269 5.203 4.308 3.382 2.738 2.155 1.609 1.202 0.8689
 0.6327 0.4806 0.3205 0.2116 0.1458 0.085 0.07013 0.04167 0.0235 0.006 0.03525
 3 10000/3316 
1511 0003 00006Z OPR REF v 5a 5+  #03317      
            
  
53500 32.17 29.76 24.93 20.65 17.03 13.42 10.75 8.312 6.237 4.566 3.416
 2.472 1.754 1.191 0.8371 0.5455 0.3447 0.221 0.166 0.1311 0.006 0.03525
 3 10000/3317 
1511 0003 00007Z OPR REF H 1a 5+  #03318      
            
  
53500 -0.1754 0.2508 0.2828 0.07597 0.2838 0.1466 0.1652 0.1202 0.08766 0.06855 0.04306
 0.0246 0.02242 0.01267 0.00856 0.00444 0.00759 0.0028 0.00512 0.0017 0.006 8.81E-
02 3 10000/3318 
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1511 0003 00008Z OPR REF H 7a 5+  #03319      
            
  
53500 65.98 45.64 39.18 30.99 23.06 17.28 12.7 10.09 6.154 4.871 2.579
 2.915 1.875 0.7237 0.43 0.4628 0.563 -0.1989 -0.0274 0.581 0.006 8.81E-
02 3 10000/3319 
XXXXXX            
             
53500 65.98 45.64 39.18 30.99 23.06 17.28 12.7 10.09 6.154 4.871 2.579
 2.915 1.875 0.7237 0.43 0.4628 0.563 -0.1989 -0.0274 0.581 0.006 8.81E-
02 3 10000/3319 
 
TEM 4 
 
Data from Geonics TEM58 RX.                   / 
       0       0       0       0       0       0       0       0       0       0       0       
0       0       0       0       0       0       0       0       0       0       0       0       
0      0/   / 
1611 0001 00001H  HDR REF a 8+RXA=31.4m*m      / 
  161103       0       0       0       3       6     100     100       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      48      0/   / 
 Comment: 0                                    / 
  161103       0       0       0       3       6     100     100       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      48      0/   / 
1611 0001 00001Z  OPR REF u 3a 5+         #03321 
     214    2648   91.83    -277  -51.95  -45.73  -35.34  -25.36  -17.97  -12.77  -8.931  
-6.163   -4.41  -3.011  -1.962  -1.371  -.9026  -.5689  -.3243  -.1854  -.1036    .006 
.006813       3  10000/3321 
1611 0001 00002Z  OPR REF v 3a 5+         #03322 
  -55800  -22.08  -16.81  -12.64  -9.304  -7.034  -5.127  -3.642  -2.526  -1.748  -1.123  
-.8898  -.4554  -.3218  -.1733  -.1108  -.0448 -.05191 -.02517 -.02311  -.0125    .006  
.03525       3  10000/3322 
1611 0001 00003Z  OPR REF v 5a 5+         #03323 
  -55800  -86.27   -66.8   -49.6   -37.6   -27.7  -20.17   -14.5  -10.32  -7.111  -4.861  
-3.117  -1.989  -1.258  -.7196  -.4909  -.2376   -.187 -.08028 -.02485 -.05639    .006  
.03525       3  10000/3323 
1611 0001 00004Z  OPR REF v 7a 5+         #03324 
  -47100  -280.3  -217.3  -167.4  -124.4  -91.86   -68.1  -49.73  -34.42  -23.66  -15.66  
-10.43  -6.607  -4.229  -2.789  -1.248  -.9151  -.8289  -.4772  -.3961  -.3238    .006  
.03525       3  10000/3324 
1611 0001 00005Z  OPR REF H 3a 5+         #03325 
  -47400  -5.982  -4.515  -3.289  -2.374  -1.622  -1.133  -.7903  -.4937  -.3373   -.187  
-.1219 -.07064 -.03659 -.02271 -.03375 -.01583 -.01331  .00544 -.00034 -.00104    .006 
8.81E-2       3  10000/3325 
1611 0001 00006Z  OPR REF H 5a 6+         #03326 
  -59800  -27.04   -20.6  -14.99  -11.06  -7.624  -5.385  -3.552  -2.279   -1.47  -.9439  
-.6204   -.407  -.2481  -.1248  -.1135 -.09069 -.03673 -.03126 -.01276 -.01932    .006 
8.81E-2       3  10000/3326 
1611 0001 00007Z  OPR REF M 5a 6+         #03327 
  -59800  -3.445  -2.572  -1.689  -1.158  -.6896  -.5759  -.5282  -.1569  -.1638  -.1373   
-.111 -.07952 -.01927 -.01046 -.04776  .02123  .01656 -.01687  .03052  .00433    .006   
.3525       3  10000/3327 
1611 0001 00008Z  OPR REF v 5a 6+         #03328 
  -63900  -100.1  -76.64  -57.32  -42.89  -31.78  -23.14  -16.64   -11.8  -8.118  -5.418  
-3.553  -2.284  -1.385  -.8382  -.4781  -.3169  -.1748  -.1219 -.06463 -.07073    .006  
.03525       3  10000/3328 
1611 0001 00009Z  OPR REF H 5a 6+         #03329 
  -53700  -25.25  -19.08  -13.58  -9.829  -7.108   -4.84  -3.348  -2.208  -1.346  -.8434  
-.5935  -.3088  -.1955  -.1183   -.149 -.08258 -.03543 -.02042 -.00132  .00134    .006 
8.81E-2       3  10000/3329 
1611 0001 00010Z  OPR REF H 5a 6+         #03330 
  -54800  -22.88  -16.96  -12.94  -9.399  -6.777   -4.64  -3.213  -2.049   -1.27  -.8743   
-.555  -.3802  -.2201  -.2049  -.0887 -.05967  -.0585 -.00372 -.01374  .00019    .006 
.094125       3  10000/3330 
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TEM 5 
 
1611 0002 00001Z  OPR REF u 3a 6+         #03331 
  -57000   699.6   7.772  -64.71  -39.22  -27.58  -20.77  -13.71  -8.718  -5.475  -3.475  
-1.906   -1.25  -.7574  -.4104  -.2518  -.2159  -.1219 -.07502 -.05767 -.03341    .006 
.006813       3  10000/3331 
1611 0002 00002Z  OPR REF u 7a 5+         #03332 
  -57000   12300    1234   -1011  -828.2  -419.2    -325  -219.3  -142.5  -88.93  -57.02  
-35.78  -22.86  -16.37  -10.02  -7.065  -4.641  -3.464  -1.519  -1.032  -1.223    .006 
.006813       3  10000/3332 
1611 0002 00003Z  OPR REF v 3a 5+         #03333 
  -58800  -11.79  -7.971  -5.436  -3.627  -2.369  -1.545  -1.016    -.62  -.4265  -.2411  
-.1884  -.1308 -.08633 -.05376 -.06255 -.02753 -.01879 -.02002  -.0047 -.00329    .006  
.03525       3  10000/3333 
1611 0002 00004Z  OPR REF v 7a 5+         #03334 
  -58800    -167  -115.3  -79.68  -55.57  -36.28  -23.83  -18.27  -10.48  -8.547  -5.997  
-8.523  -10.67  -6.145  -1.616   -2.96  -2.361  -.9567   1.089    .862  -4.777    .006  
.03525       3  10000/3334 
1611 0002 00005Z  OPR REF v 1a 5+         #03335 
  -48900  -3.193  -2.127  -1.432  -.9114   -.608  -.3744  -.2808  -.1472 -.09978 -.05217 
-.05376 -.01657 -.02441 -.01181 -.01778 -.00661 -.01051 -.00547 -.00276 -.00187    .006  
.03525       3  10000/3335 
1611 0002 00006Z  OPR REF H 3a 5+         #03336 
  -49700  -2.562  -1.729  -1.197  -.6403   -.559  -.2973  -.1989  -.1655  -.1414 -.06746 
-.07276 -.02887 -.03643 -.01681 -.01926 -.01483 -.00587  .00952  -.0199  .00364    .006 
8.81E-2       3  10000/3336 
1611 0002 00007Z  OPR REF H 3a 5+         #03337 
  -50700  -2.752  -1.857  -1.035  -.8664  -.5012  -.2462  -.2563  -.1319    -.13 -.08734 
-.06766 -.03921 -.06488 -.00402 -.01036 -.02105 -.01378 -.01177 -.01806 -.00698    .006 
8.81E-2       3  10000/3337 
1611 0002 00008Z  OPR REF v 3a 5+         #03338 
  -50400   -10.3  -6.795  -4.737  -3.081  -2.085  -1.405  -.8498  -.5362  -.3436  -.2608  
-.1254  -.1151 -.07801 -.04494 -.04606  -.0301 -.02927 -.00948 -.01003  -.0069    .006  
.03525       3  10000/3338 
1611 0002 00009Z  OPR REF v 7a 5+         #03339 
  -50200  -143.6  -98.11  -78.51  -48.84  -32.02  -25.09  -14.98  -8.736   -8.27  -4.686  
-3.117  -2.391   .4665  -1.121  -.7184   .3974  -1.868  -.7595  -1.531   .7281    .006  
.03525       3  10000/3339 
1611 0002 00010Z  OPR REF v 1a 5+         #03340 
  -49900   -3.26  -2.091  -1.501  -.9497  -.5949   -.433  -.2693  -.1611   -.098 -.06464 
-.05317 -.02773 -.02975  -.0116 -.00412 -.00527 -.00946 -.00635 -.00205 -.00125    .006  
.03525       3  10000/3340 
1611 0002 00011Z  OPR REF v 5a 5+         #03341 
  -49900  -36.72  -26.43  -17.44  -11.78  -7.882  -4.984  -3.213  -2.279  -1.194  -.8499  
-.5783  -.4231  -.3483   -.187  -.1382 -.07014 -.08224  -.1226 -.05014 -.00549    .006  
.03525       3  10000/3341 
1611 0002 00012Z  OPR REF v 5a 6+         #03342 
  -49900   -38.1  -25.37  -17.61  -11.83  -7.918  -4.783  -3.416  -2.191  -1.169  -.8614  
-.5368  -.3899  -.3015  -.2277  -.1042  -.1408  -.1039 -.07059 -.02075 -.04492    .006  
.03525       3  10000/3342 
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1611 0002 00013Z  OPR REF u 5a 6+         #03343 
  -48900    2444  -70.66  -349.6  -160.2  -100.8  -72.42   -47.6  -30.12  -18.87  -11.95  
-6.872  -4.431  -2.711  -1.521  -.9845  -.5908  -.3565  -.1993  -.1145  -.1065    .006 
.006813       3  10000/3343 
1611 0002 00014Z  OPR REF u 1a 6+         #03344 
  -48900   139.9  -5.442  -16.27  -8.493  -5.192  -4.267   -2.76    -1.8  -1.135    -.68  
-.2373  -.1752  -.1115  -.0488 -.03809 -.06233 -.03167 -.01963 -.01305 -.00844    .006 
.006813       3  10000/3344 
1611 0002 00015Z  OPR REF H 5a 6+         #03345 
  -50200  -7.391   -5.17   -3.45  -2.007  -1.497  -1.015  -.7164  -.4933   -.398  -.2035  
-.1965  -.2266  -.1109  -.1339 -.08247 -.05021 -.00326 -.03554  -.0229 -.00162    .006 
8.81E-2       3  10000/3345 
 
TEM 6 
 
1611 0003 00001Z  OPR REF u 3a 5+         #03346 
  -54500    -253    -240  -173.6  -105.7  -60.84  -35.91  -20.35  -11.45  -6.556  -3.934   
-2.34   -1.27  -.6529  -.3587  -.3722  -.1179  -.1598 -.09598  -.0335 -.03146    .006 
.006813       3  10000/3346 
1611 0003 00002Z  OPR REF u 5a 5+         #03347 
  -54500   -1172    -994  -659.5  -420.2  -247.7  -145.9  -82.24  -48.06  -26.47  -15.76  
-8.941  -5.639  -3.142  -1.472  -1.326  -.7442  -.6123  -.2672   -.149 -.05933    .006 
.006813       3  10000/3347 
1611 0003 00003Z  OPR REF u 7a 5+         #03348 
  -54500   -1723   -5577   -2438   -1560  -926.7  -575.8    -325  -186.2  -106.2  -63.57  
-34.29  -23.41  -12.64  -8.989   -5.66  -2.638  -2.556  -1.617  -.9515  -.4958    .006 
.006813       3  10000/3348 
1611 0003 00004Z  OPR REF v 1a 5+         #03349 
  -56000  -4.434  -2.978  -2.018   -1.34  -.8947  -.5761  -.3122  -.2118   -.109  -.0805 
-.03059 -.07458 -.01817 -.01558 -.01486 -.01062 -.00434 -.00291   -.009  .00031    .006  
.03525       3  10000/3349 
1611 0003 00005Z  OPR REF v 3a 5+         #03350 
  -56000  -14.76  -9.624  -6.176  -3.962  -2.539    -1.6  -1.176  -.5381  -.4804  -.3065  
-.1761  -.1575  -.1389 -.05933 -.04018  -.0509 -.04958 -.01541 -.02572 -.00772    .006  
.03525       3  10000/3350 
1611 0003 00006Z  OPR REF v 5a 5+         #03351 
  -47700  -50.08   -31.8  -19.66  -13.21  -8.834  -5.328  -3.303  -2.297  -1.347   -.975  
-.8015  -.3891  -.2885  -.2894 -.09365  -.1556 -.04945 -.05551 -.02605 -.01705    .006  
.03525       3  10000/3351 
1611 0003 00007Z  OPR REF v 7a 5+         #03352 
  -47700  -190.9    -121  -78.86  -50.89  -35.03  -19.91  -13.94  -9.123  -5.419   -3.89  
-2.067  -2.707  -.9557  -1.071  -1.035  -.5455  -.4313  -1.569  -1.344   .5676    .006  
.03525       3  10000/3352 
1611 0003 00008Z  OPR REF H 3a 5+         #03353 
  -47400  -3.087  -1.824  -1.188  -.7128  -.5839  -.4233  -.2034  -.2262  -.1602 -.09082 
-.07624 -.05905 -.04994  -.0298 -.03147 -.01873 -.01792 -.00733 -.00352 -.00887    .006 
8.81E-2       3  10000/3353 
1611 0003 00009Z  OPR REF H 5a 6+         #03354 
  -47400  -7.598  -5.779  -3.648  -1.836  -2.014  -.8952   -.841  -.5923  -.3983  -.4349  
-.1819  -.1809  .02907  -.2324  -.1093  -.0714  .01509 -.03238  .00692 -.02315    .006 
8.81E-2       3  10000/3354 
1611 0003 00010Z  OPR REF v 5a 6+         #03355 
  -49200  -52.16  -33.15  -21.12  -13.93  -9.349  -5.442  -3.122  -2.544   -1.03  -1.192  
-.6449  -.5874  -.3739  -.2203   -.728 -.03812 -.00519 -.01496 -.03251  -.0313    .006  
.03525       3  10000/3355 
XXXXXX                                           
  -49200  -52.16  -33.15  -21.12  -13.93  -9.349  -5.442  -3.122  -2.544   -1.03  -1.192  
-.6449  -.5874  -.3739  -.2203   -.728 -.03812 -.00519 -.01496 -.03251  -.0313    .006  
.03525       3  10000/3355 
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TEM 7 
 
Data from Geonics TEM58 RX.                   / 
       0       0       0       0       0       0       0       0       0       0       0       
0       0       0       0       0       0       0       0       0       0       0       0       
0      0/   / 
1711 0003 00011H  HDR REF a 8+RXA=31.4m*m      / 
  171103       0       0       0       1     3.4      40      40       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      49      0/   / 
 Comment: 0                                    / 
  171103       0       0       0       1     3.4      40      40       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      49      0/   / 
1711 0003 00011Z  OPR REF H 5a 6+         #03357 
   -31.5   .1606 -.07617  -.1438  .06789  .07472  .00742  -.0967 -.00457  .03254 -.09493  
.04943 -.03473 -.00251 -.00094 -.04783  .01807 -.01871 -.00184  .00835  .00568   .0034 
8.81E-2       1   1600/3357 
1711 0003 00012Z  OPR REF H 5a 5+         #03358 
   -31.5   .1448   .2681  .03206  -.1309 -.04104   .1355   .0522 -.06497  .01463  .01849  
.07012   .1124  .01541 -.01177 -.02795 -.03716  .02071 -.01209  .01973  .01678   .0034 
8.81E-2       1   1600/3358 
1711 0003 00013Z  OPR REF u 3a 5+         #03359 
  -60600  -349.8    -152  -107.9  -67.69  -39.11  -23.86  -14.44  -8.594  -5.114  -3.027  
-1.452  -1.008  -.6111  -.3508  -.2412  -.1902  -.1132 -.07803 -.04869 -.03173   .0034 
.006813       1   1600/3359 
1711 0003 00014Z  OPR REF u 5a 5+         #03360 
  -60600   -1754  -585.9  -434.7  -268.7  -158.7  -96.07   -58.4     -35   -20.9  -12.27  
-6.411  -4.558  -2.616  -1.616  -1.044  -.6084  -.3959  -.2764  -.1939  -.1169   .0034 
.006813       1   1600/3360 
1711 0003 00015Z  OPR REF u 7a 5+         #03361 
  -60800   -5877   -2274   -2071   -1098  -620.6    -337  -239.6  -130.4  -81.07  -50.35  
-28.48  -17.46   -10.9  -6.441  -4.154  -2.979  -1.783  -.9524  -.7397  -.4663   .0034 
.006813       1   1600/3361 
1711 0003 00016Z  OPR REF v 3a 5+         #03362 
  -59600  -10.99  -7.291  -4.655  -2.895  -1.931   -1.17  -.7939  -.4476   -.321  -.1887  
-.1518 -.09106 -.06073 -.01808 -.03307  .01009 -.01422 -.00775 -.00356 -.01068   .0034  
.03525       1   1600/3362 
1711 0003 00017Z  OPR REF v 5a 5+         #03363 
  -59800  -41.77  -26.58  -17.67  -10.87  -7.292  -4.611  -3.009  -1.874  -1.194  -.8825  
-.5919  -.3684  -.2692 -.08768  -.1244 -.09703 -.05096 -.05667 -.02556 -.02841   .0034  
.03525       1   1600/3363 
1711 0003 00018Z  OPR REF H 3a 5+         #03364 
  -61100  -2.314  -1.544  -1.127  -.7484  -.5371  -.3419  -.2362  -.1423 -.08739 -.05424 
-.04144  -.0276 -.02964  -.0166 -.01923 -.00938 -.00535  -.0085 -.00107 -.00114   .0034 
8.81E-2       1   1600/3364 
1711 0003 00019Z  OPR REF H 5a 5+         #03365 
  -61100  -6.152  -4.813  -3.056  -1.856  -1.492    -.96  -.5884  -.5344  -.4269   -.156 
-.08226  -.1258  -.0799 -.06463 -.05551 -.05143  .01723  .02511  .01455 -.01419   .0034 
8.81E-2       1   1600/3365 
1711 0003 00020H  HDR REF H 5a 8+          03365 
  171103       0       0       0       3     3.4      40      40       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      50   1600/3365 
 Comment: 0                                03365 
  171103       0       0       0       3     3.4      40      40       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      50   1600/3365 
1711 0003 00020Z  OPR REF u 3a 5+         #03367 
 -162000   -1452    -458  -399.6  -220.1  -121.5  -72.59  -44.04  -26.47  -15.86  -9.487  
-4.857  -3.405  -2.074  -1.183  -.8082  -.5531  -.3466  -.2179  -.1381 -.08529   .0034 
.006813       3   1600/3367 
1711 0003 00021Z  OPR REF v 3a 5+         #03368 
 -161000   -30.7  -20.67  -13.11  -8.541  -5.303  -3.525  -2.245  -1.426  -1.046   -.639  
-.4166  -.2762  -.2142  -.1193  -.1018 -.06215 -.05299 -.03801 -.02877 -.02188   .0034  
.03525       3   1600/3368 
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1711 0003 00022Z  OPR REF H 3a 5+         #03369 
 -164000  -5.351  -3.725  -2.474  -1.691  -1.217  -.6831  -.6116  -.3625  -.2533  -.1741   
-.149 -.06837 -.06109 -.04986 -.02589  -.0143  -.0035 -.00107 -.01116 -.00085   .0034 
8.81E-2       3   1600/3369 
1711 0020 00001H  HDR REF H 3a 8+          03369 
  171103       0       0       0       3       6     100     100       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      51   1600/3369 
 Comment: 0                                03369 
  171103       0       0       0       3       6     100     100       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      51   1600/3369 
 
TEM 8 
 
1711 0020 00001Z  OPR REF u 3a 5+         #03371 
     280  -5.001   -.156   .5392   -.368   .2441  -.1614   -.109   .0792  .05833  -.0025 
-.03465  .03027 -.04308 -.01755  .01226 -.01618 -.00454  .00635  .00611  .00116    .006 
.006813       3  10000/3371 
1711 0020 00002Z  OPR REF u 3a 5+         #03372 
     276  -7.333   .6285   .3073   .3082  .03298  -.4006  .05963 -.08938   .1797  -.1369 
-.03431 -.00308 -.06682  .00504 -.04217  .01966  .00476  .02124 -.02462 -.01702    .006 
.006813       3  10000/3372 
1711 0020 00003Z  OPR REF u 3a 5+         #03373 
   52700   156.8   351.6   322.2   248.3   184.8   134.2   94.31   64.93   43.48    28.7   
18.64   11.76   7.445   4.258    2.76   1.554   .9017    .514    .275   .1435    .006 
.006813       3  10000/3373 
1711 0020 00004Z  OPR REF u 5a 5+         #03374 
   51700   415.1    1515    1283     991   735.2   532.2   374.7   257.2   173.8   113.6   
73.78   47.57    29.5   17.65   11.34   6.927   4.648    3.04   1.435   .7386    .006 
.006813       3  10000/3374 
1711 0020 00005Z  OPR REF v 3a 5+         #03375 
   53500   72.81   53.97   38.25   26.89   18.13    12.1   8.024   5.067   3.203   2.055   
1.196   .7532    .427   .2485   .1479   .1008     .05  .03779  .00957  .02054    .006  
.03525       3  10000/3375 
1711 0020 00006Z  OPR REF v 5a 5+         #03376 
   46100   251.9   188.4   132.3   93.93   63.45   43.72   28.89   18.94   12.05   6.784   
4.106   1.888   1.237   1.781   .3134   .9352   .3053  -.6437  -.4482  -.9057    .006  
.03525       3  10000/3376 
1711 0020 00007Z  OPR REF v 1a 5+         #03377 
   44900   14.76   10.98   7.852   5.538   3.829   2.576   1.652   1.062   .6731   .4294   
.2508    .173  .09397  .05597   .0314  .02445  .01461  .00663  .00379  .00391    .006  
.03525       3  10000/3377 
1711 0020 00008Z  OPR REF H 3a 5+         #03378 
   45100   12.08   8.942    6.17   3.844   2.759   1.612   1.027   .6532    .383   .2661   
.1425  .09454  .04627  .01927  .02396  .01354   .0139 -.00241 -.01839  .01148    .006 
8.81E-2       3  10000/3378 
1711 0020 00009Z  OPR REF v 3a 5+         #03379 
   45400   63.81   46.32   33.45   23.17   15.96   10.56   6.943   4.414   2.676   1.782   
1.059   .6754   .3684   .2546   .0957  .08457   .0381   .0142  .00821 -.01254    .006  
.03525       3  10000/3379 
XXXXXX                                           
   45400   63.81   46.32   33.45   23.17   15.96   10.56   6.943   4.414   2.676   1.782   
1.059   .6754   .3684   .2546   .0957  .08457   .0381   .0142  .00821 -.01254    .006  
.03525       3  10000/3379 
 
TEM 9 
 
Data from Geonics TEM58 RX.                   / 
       0       0       0       0       0       0       0       0       0       0       0       
0       0       0       0       0       0       0       0       0       0       0       0       
0      0/   / 
1811 0001 00001H  HDR REF a 8+RXA=31.4m*m      / 
  181103       0       0       0       3       6     100     100       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      52      0/   / 
 Comment: 0                                    / 
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  181103       0       0       0       3       6     100     100       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      52      0/   / 
1811 0001 00001Z  OPR REF u 3a 5+         #03381 
     198  -451.9  -386.4  -308.7  -237.6  -166.8    -106  -56.73  -22.91  -3.661   4.162   
5.489   4.189   2.711   1.735   1.167   .6059   .3939   .2009  .05886   .1292    .006 
.006813       3  10000/3381 
1811 0001 00002Z  OPR REF u 3a 5+         #03382 
   63400  -233.1   11.21   72.96   71.69   62.83   51.47   39.44   29.52    21.3   15.02   
10.17   6.794   4.314   2.546   1.698   .9679    .565   .3567   .1915  .09984    .006 
.006813       3  10000/3382 
1811 0001 00003Z  OPR REF u 5a 5+         #03383 
   63400   -1320   186.7   299.8   289.3   249.6   201.9   157.1   118.2   86.07   59.77   
40.11   27.73    17.7   10.52   6.506   4.393   2.047   .6637   1.261   .9473    .006 
.006813       3  10000/3383 
1811 0001 00004Z  OPR REF u 2a 5+         #03384 
   63100  -116.7   5.555   35.15   35.83   31.52   25.78   19.72   14.77   10.62   7.515   
5.164   3.452    2.19   1.294   .8467   .4653   .2777   .1669  .09889  .05153    .006 
.006813       3  10000/3384 
1811 0001 00005Z  OPR REF u 3a 5+         #03385 
   63100  -209.4   19.31   72.37    71.3    62.5   51.12   39.25    29.4   21.18   14.92   
10.09   6.781   4.314   2.542   1.675   .9578   .5847   .3258    .189  .09794    .006 
.006813       3  10000/3385 
1811 0001 00006Z  OPR REF v 3a 5+         #03386 
   64400   29.02   21.96    17.2    12.4   9.128   6.245    4.07   2.756   1.637   1.192   
.7217   .4402   .2857   .1476  .09419    .068  .02762  .01938   .0101 -.00761    .006  
.03525       3  10000/3386 
1811 0001 00007Z  OPR REF v 1a 5+         #03387 
   55000   6.217   4.967   3.744   2.817    2.04   1.486   .9711   .6204   .4035   .2378   
.1642   .1081  .06749  .04421  .02116  .01349  .00365  .00373  .00444 -.00088    .006  
.03525       3  10000/3387 
1811 0001 00008Z  OPR REF v 5a 5+         #03388 
   54000   108.4   93.35   70.62   51.18   39.26   26.89   16.69   12.21   8.173    7.45    
5.48   3.439   3.369 -.00053  -.1916  -.3873    1.24   2.195   1.834   2.135    .006  
.03525       3  10000/3388 
1811 0001 00009Z  OPR REF v 7a 5+         #00001 
   56300   498.6   382.6   303.7   220.1   164.5   116.7   94.17   71.69   47.34   31.64   
42.47   30.78   27.18   34.56    13.5   2.209   3.777   17.79   11.07   18.43    .006  
.03525       3  10000/0001 
1811 0001 00010Z  OPR REF v 2a 6+         #00002 
   56000   11.49   8.639   6.973   5.203   3.829   2.792   1.855   1.225   .7999   .5131   
.3262   .2318   .1292  .07512  .04696  .02458  .00806  .00989 -.00109 -.00338    .006  
.04125       3  10000/0002 
1811 0001 00011Z  OPR REF v 5a 5+         #00003 
   56000   94.67   74.75   59.37   43.03   32.97   22.92   16.12   10.95   7.138   4.609   
1.692  -.1323  -.4427   .4357   .4107  -1.622      .5   .9292   1.272   2.709    .006  
.04125       3  10000/0003 
1811 0001 00012Z  OPR REF H 3a 5+         #00004 
   56000   6.446   4.346   3.168   2.336   1.418   1.029   .5879      .4   .3072   .2158   
.1076  .05925  .08021 -.00459  .00637 -.00237 -.00089  .00096 -.01518 -.00609    .006 
.094125       3  10000/0004 
1811 0001 00013Z  OPR REF H 7a 5+         #00005 
   55800    74.5   29.23   8.034  -2.297   16.04    4.49   .5621  -17.92   6.579  -1.931    
9.61   28.65    40.5   .2539   11.67   28.49   32.43   5.969    14.9   44.16    .006 
.094125       3  10000/0005 
1811 0001 00014Z  OPR REF H 1a 5+         #00006 
   55800    .883   .5457   .4574   .3575   .2535   .1486   .1164  .05622  .04661  .04119     
.03 -.00308  .01467  .00168 -.00145 -.00449 -.00035  .00347 -.00399 -.00058    .006 
.094125       3  10000/0006 
1811 0001 00015Z  OPR REF u 3a 5+         #00007 
   54200   52.46   59.95   54.28   48.65   41.76   34.22   27.15    20.7   15.37   10.99   
7.777    5.25   3.416   1.979   1.364   .7819   .4904   .2749   .1709  .08195    .006 
.012813       3  10000/0007 
1811 0001 00016Z  OPR REF u 1a 5+         #00008 
   54200   15.46   14.39   13.23   11.83   10.78   8.703    6.83   5.244   3.869   2.776   
2.067   1.384   .8931   .5416   .3529   .1786   .1093  .06184  .03691  .02201    .006 
.012813       3  10000/0008 
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1811 0001 00017Z  OPR REF u 4a 5+         #00009 
   54200   101.9   116.1   109.5   97.74   83.27   68.65   54.38   41.33   30.55   21.85   
15.54   10.33   6.813   4.105   2.657   1.594   .9057   .5788   .2689    .172    .006 
.012813       3  10000/0009 
 
TEM 10 
 
1811 0001 00018H  HDR REF u 4a 8+          00009 
  181103       0       0       0       1     2.4      40      40       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      53  10000/0009 
 Comment: 0                                00009 
  181103       0       0       0       1     2.4      40      40       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      53  10000/0009 
1811 0001 00018Z  OPR REF u 3a 5+         #00011 
  -66500  -355.7  -205.8  -88.15  -87.17  -43.64  -31.32  -13.87  -6.975  -9.793  -5.833   
2.699  -1.794  -.4979  -.2591  -.1423  -.5732  -.1265  -.1823 -.03362 -.04496   .0024 
.008813       1   1600/0011 
1811 0001 00019Z  OPR REF u 3a 5+         #00012 
  -65500  -82.31  -70.81  -89.26   -40.7   -41.1  -10.76  -18.27   2.049  -5.696  -10.28   
2.793  -2.646   .2706    .691  -.4171  -.5405 -.06016   -.134  -.0663 -.04354   .0024 
.012813       1   1600/0012 
1811 0001 00020Z  OPR REF u 7a 5+         #00013 
  -65500  -978.3   -1154   -1479  -561.4  -731.2  -169.8  -294.1   54.82  -94.59  -166.7   
43.56  -43.56   6.035   10.58  -7.728   -8.54      -1   .7471  -.1101  -.2746   .0024 
.012813       1   1600/0013 
1811 0002 00001H  HDR REF u 7a 8+          00013 
  181103       0       0       0       3     2.4      40      40       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      54   1600/0013 
 Comment: 0                                00013 
  181103       0       0       0       3     2.4      40      40       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      54   1600/0013 
1811 0002 00001Z  OPR REF u 3a 5+         #00015 
 -156000  -201.7    -183  -287.6  -96.26  -123.4  -23.83  -60.52   16.26  -15.54  -37.03   
10.97  -9.179   1.575   3.387  -1.238   -1.67 -.07447  -.4061  -.2145  -.1027   .0024 
.012813       3   1600/0015 
1811 0002 00002Z  OPR REF u 1a 5+         #00016 
 -157000   -48.8  -45.57  -71.85  -24.89   -30.2  -5.757  -14.96   3.957  -3.758  -9.236   
2.887  -2.223   .4636   .8586  -.2877  -.4301 -.02008  -.1107 -.04284 -.03135   .0024 
.012813       3   1600/0016 
1811 0002 00003Z  OPR REF u 1a 5+         #00017 
 -157000   26.14  -304.3  -131.3  -50.61  -47.06  -35.28  -3.597  -11.24  -5.863  -2.973    
1.35  -1.256  -.3955  -.5806  .03976  -.4829  -.1019  -.1344 -.03492 -.03239   .0024 
.006813       3   1600/0017 
1811 0002 00004Z  OPR REF v 1a 5+         #00018 
 -155000  -17.03   4.845  -8.491  -8.159   3.492  -1.479  -.6318  -.6786  -.7105  -.1097  
-.1531  -.1336 -.07424 -.01247 -.03979  -.0176 -.01266 -.01536 -.00306 -.00689   .0024  
.03525       3   1600/0018 
1811 0002 00005Z  OPR REF v 3a 5+         #00019 
 -151000  -64.21    20.9  -30.96  -30.37   13.54  -6.044  -1.423  -3.374  -2.607  -.2043  
-.7686  -.2118  -.2906  -.2019  -.1402 -.05944 -.05513 -.01659 -.01591 -.01979   .0024  
.03525       3   1600/0019 
1811 0002 00006Z  OPR REF H 3a 5+         #00020 
 -153000  -9.801  -9.245   2.473  -4.047  -2.582  -.2135  -.7608  -.4354  -.2691  -.2518  
-.1798  -.1235 -.03167 -.06639 -.05284 -.02014 -.01658  .00131 -.01929  .00021   .0024 
8.81E-2       3   1600/0020 
 
TEM 11 
 
1811 0003 00001Z  OPR REF u 1a 5+         #00021 
  159000  -252.1   111.7   89.43   47.08   29.09   17.31   11.41   7.293   4.546   2.765     
1.7   1.095   .6424   .3487    .246  .09788  .06565  .04387  .02693  .01425   .0024 
.006813       3   1600/0021 
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1811 0003 00002Z  OPR REF u 3a 5+         #00022 
  159000  -272.4     463   404.8   185.6   113.1   69.22   44.94   28.64   17.75   10.77   
6.104   4.001   2.342   1.294   .8179   .4728   .3092   .1885   .1238  .06998   .0024 
.006813       3   1600/0022 
1811 0003 00003Z  OPR REF u 5a 5+         #00023 
  159000   -3453    2257    1676   745.6   440.4   280.4   180.9   114.6   70.53      43      
25   15.61    9.17   5.032   3.287   1.977   1.322   .7919    .493   .3115   .0024 
.006813       3   1600/0023 
1811 0003 00004Z  OPR REF u 7a 5+         #00024 
  159000  -13030    5991    4304    3503    1879    1102   739.2   474.9   282.7   169.4   
100.5    60.8   35.58   20.21   12.85   7.929   4.979   3.103   2.078   1.158   .0024 
.006813       3   1600/0024 
1811 0003 00005Z  OPR REF v 1a 5+         #00025 
  158000    7.05   4.752   3.157   2.057   1.285   .8139   .4932   .3239   .2121   .1261  
.08642  .05865  .04245  .03208  .01659  .01135  .00962  .00319       0  .00254   .0024  
.03525       3   1600/0025 
1811 0003 00006Z  OPR REF v 3a 5+         #00026 
  158000    30.9    20.9   13.87   8.923   5.634   3.525   2.295   1.377   .8607   .5887   
.3717   .2712   .1926   .1288  .07926   .0523  .02616  .02642  .01032 -.00105   .0024  
.03525       3   1600/0026 
1811 0003 00007Z  OPR REF v 5a 5+         #00027 
  161000   132.2   87.15   58.55   38.12   23.91    15.2   9.605   5.986   3.633   2.492   
1.692   1.088   .7521   .5028   .4139   .2248   .1259   .1538    .027   .0264   .0024  
.03525       3   1600/0027 
1811 0003 00008Z  OPR REF v 7a 5+         #00028 
  161000   495.9   347.1   231.7   151.4   96.85   59.36   36.84   23.61   15.08   9.672   
6.172   4.571   3.063    1.69   1.361   1.075   .5335   .3753  .04225   .2233   .0024  
.03525       3   1600/0028 
1811 0003 00009Z  OPR REF H 1a 5+         #00029 
  161000   .3053   .1989  .07692   .1054  .00257  .07777  .01891  .03777  .03944  .02066  
.01326  .00876   .0109  .00521  .00524  .00121 -.00148  .00124 -.00437 -.00223   .0024 
8.81E-2       3   1600/0029 
1811 0003 00010Z  OPR REF H 5a 5+         #00030 
  163000   19.41   12.95   8.315   5.442   3.547   2.482   1.516   1.177   .7926   .5519   
.4398   .2998   .1601    .114  .09981  .08885   .0164  .05468  .00087 -.02148   .0024 
8.81E-2       3   1600/0030 
1811 0003 00011Z  OPR REF H 7a 5+         #00031 
  163000   77.37   52.75    34.8   22.74    14.9   10.36   7.372   5.244   3.619   2.404   
1.401   1.209   1.006   .4081   .1888   .1521   .1275 -.00716 -.05298  -.1587   .0024 
8.81E-2       3   1600/0031 
1811 0003 00012Z  OPR REF u 3a 5+         #00032 
  162000   247.3     323     201     119   84.59   56.62   38.03   25.02   15.82   9.913   
5.625   3.808   2.237   1.286   .8306   .4854   .3171   .1916   .1045  .08365   .0024 
.009813       3   1600/0032 
 
TEM 12 
 
1811 0004 00001H  HDR REF u 3a 8+          00032 
  181103       0       0       0       3       6     100     100       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      55   1600/0032 
 Comment: 0                                00032 
  181103       0       0       0       3       6     100     100       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      55   1600/0032 
1811 0004 00001Z  OPR REF u 3a 5+         #00034 
  -53000  -319.6  -277.1  -237.5  -198.5  -157.4  -122.8  -91.51  -66.01   -45.6  -30.35  
-18.98  -11.61  -6.829  -3.556  -2.211  -1.318  -.7816  -.4911  -.3076  -.1825    .006 
.012813       3  10000/0034 
1811 0004 00002Z  OPR REF u 1a 5+         #00035 
  -53200  -81.32  -69.53  -59.25  -49.61  -38.74  -30.38  -22.67  -16.36  -11.33  -7.527  
-4.584  -2.814  -1.643  -.8463  -.5259  -.3496   -.203  -.1263 -.07859 -.04795    .006 
.012813       3  10000/0035 
1811 0004 00003Z  OPR REF u 5a 5+         #00036 
  -54000   -1360   -1143  -966.8  -809.4    -646  -503.1    -374  -269.9  -186.6  -123.9   
-77.9  -47.63  -27.88  -14.66  -9.018  -5.285   -3.19  -1.957  -1.242  -.7841    .006 
.012813       3  10000/0036 
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1811 0004 00004Z  OPR REF u 7a 5+         #00037 
  -53700   -6528   -4211   -3859   -3254   -2528   -1987   -1483   -1074  -739.4  -491.5  
-310.2  -189.8  -111.3  -58.83  -36.04  -20.83  -13.14  -8.042  -5.123  -3.333    .006 
.012813       3  10000/0037 
1811 0004 00005Z  OPR REF v 1a 5+         #00038 
  -55300  -17.23  -12.95  -9.428  -6.493  -4.308  -2.754  -1.709  -1.039  -.6307  -.3854  
-.2577  -.1542  -.1185 -.07016 -.05638 -.03227 -.02373 -.01409 -.01173  -.0054    .006  
.04125       3  10000/0038 
1811 0004 00006Z  OPR REF v 3a 5+         #00039 
  -46400  -66.38  -50.26  -36.26  -25.32  -16.92  -10.79  -6.671  -4.114  -2.496  -1.509  
-1.008  -.6599  -.4389  -.3031  -.2155  -.1477 -.09327  -.0585 -.04412 -.01727    .006  
.04125       3  10000/0039 
1811 0004 00007Z  OPR REF v 5a 5+         #00040 
  -46400    -264    -199  -144.1  -100.7  -67.24  -43.12  -26.74  -16.01   -9.82  -6.095   
-3.92  -2.693  -1.785  -1.203  -.7986  -.5531  -.3348  -.2411  -.1563 -.07326    .006  
.04125       3  10000/0040 
1811 0004 00008Z  OPR REF v 7a 5+         #00041 
  -46400   -1006  -801.1  -569.5  -396.8  -267.8    -171  -105.9  -63.72  -39.04  -24.24  
-15.71  -10.31  -6.582  -4.369  -3.691  -2.513  -1.264  -1.393  -.5666  -.6759    .006  
.04125       3  10000/0041 
1811 0004 00009Z  OPR REF H 1a 5+         #00042 
  -43800  -4.242   -2.85  -1.799  -1.203  -.7543   -.464  -.3421   -.203  -.1428 -.09147 
-.07564 -.04789 -.03167 -.02206 -.01255 -.01337 -.00336 -.00581 -.00172 -.00352    .006 
.094125       3  10000/0042 
1811 0004 00010Z  OPR REF H 3a 5+         #00043 
  -42800  -13.97  -9.472  -5.984  -3.886  -2.442  -1.563  -1.036   -.656  -.4919  -.3281  
-.2494  -.1428 -.09706 -.06729 -.03953 -.01397 -.02004 -.02173  .00606 -.00021    .006 
.094125       3  10000/0043 
1811 0004 00011Z  OPR REF H 5a 5+         #00044 
  -45400  -55.82   -38.6  -24.34  -15.31  -10.08  -6.073  -4.205  -2.897  -1.984  -1.399  
-.9575   -.648  -.4664  -.2904  -.1712  -.1428 -.01864 -.06786 -.04447  .00584    .006 
.094125       3  10000/0044 
1811 0004 00012Z  OPR REF H 7a 5+         #00045 
  -46900  -233.1  -154.1  -98.49  -62.53  -41.21  -25.78  -18.47  -12.65  -7.845  -5.331  
-3.817  -2.438  -1.111  -.8463  -1.484   -.626   .5886  -.1753 -.09079   .1378    .006 
.094125       3  10000/0045 
1811 0004 00013Z  OPR REF u 3a 5+         #00046 
  -46100  -34.94  -373.3  -323.3  -248.9  -193.4  -145.1  -104.5  -72.71  -48.78   -31.5  
-19.25  -11.48  -6.592  -3.374  -2.049  -1.209  -.7049  -.4386  -.2689  -.1691    .006 
.006813       3  10000/0046 
1811 0004 00014Z  OPR REF u 3a 5+         #00047 
  -48700  -323.3  -273.5  -232.7  -194.9  -154.8  -120.8  -90.11  -64.99  -44.94  -29.85  
-18.68  -11.46  -6.708  -3.506  -2.179  -1.295  -.7855   -.471  -.2992  -.1929    .006 
.012813       3  10000/0047 
1811 0004 00015Z  OPR REF u 3a 5+         #00048 
  -53700  -253.5  -218.6    -188  -159.3  -128.8  -102.6  -78.03  -57.39   -40.3  -27.12  
-17.31  -10.76  -6.408  -3.403  -2.133  -1.275    -.76  -.4818  -.3089  -.1891    .006 
.016813       3  10000/0048 
 
TEM 13 
 
1811 0005 00001Z  OPR REF u 1a 5+         #00049 
     360   84.78   72.17   58.61   45.89   33.86   22.23   12.92   6.392   2.399   .4855 
-.02303  -.2136  -.2131  -.1679  -.1575    -.18  -.1397  -.1103 -.09371 -.07655    .006 
.006813       3  10000/0049 
1811 0005 00002Z  OPR REF u 1a 5+         #00050 
   51700  -49.98    60.7   53.98   41.12   34.56   26.72   20.24   14.82   10.52   7.264   
4.934   3.123   1.901   1.047   .6479   .3295    .203   .1232  .07575  .04764    .006 
.006813       3  10000/0050 
1811 0005 00003Z  OPR REF u 5a 5+         #00051 
   51500  -506.6   851.9    1007   710.7   547.3   426.2   322.6   236.6   168.3   115.6   
76.28   48.55   29.47   16.28    10.1   5.849   3.456   2.094   1.282   .7547    .006 
.006813       3  10000/0051 
1811 0005 00004Z  OPR REF u 7a 5+         #00052 
   51500   -8623    3175    3827    3403    2047    1569    1270   946.5   668.3   462.4   
301.9   192.2     117   64.26   40.16   23.08    13.9   8.359   5.066   3.046    .006 
.006813       3  10000/0052 
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1811 0005 00005Z  OPR REF u 1a 5+         #00053 
   51200   45.03   39.28    34.5   29.94   25.49   20.43   15.86      12   8.755   6.172   
4.285   2.767   1.717   .9403   .5997    .322   .1949   .1191  .07351  .04519    .006 
.012813       3  10000/0053 
1811 0005 00006Z  OPR REF u 3a 5+         #00054 
   51200   177.8   158.7   140.1   120.9   100.3   80.99   63.05   47.75   34.88   24.54   
16.57   10.75    6.65   3.737   2.366   1.348   .8131   .4957   .3052   .1805    .006 
.012813       3  10000/0054 
1811 0005 00007Z  OPR REF v 1a 5+         #00055 
   52700   12.68   10.07   7.734   5.681   4.014   2.767   1.789   1.162   .6986   .4427   
.2832   .1986   .1309  .08609  .05426  .04155  .02328  .01285  .00803  .00506    .006  
.04125       3  10000/0055 
1811 0005 00008Z  OPR REF v 1a 5+         #00056 
   52700   15.06   11.97   8.901   6.397   4.456   2.952   1.953    1.19   .7224   .4518   
.2875   .1945   .1231  .09325  .04824  .04064  .01994   .0144    .007  .00386    .006  
.03525       3  10000/0056 
1811 0005 00009Z  OPR REF v 1a 5+         #00057 
   41800   9.645   7.887   6.074   4.462    3.16   2.128   1.403   .8975   .5527   .3429   
.2171   .1538   .1075  .07216  .03812  .03182  .01505  .01084  .00278  .00247    .006  
.04125       3  10000/0057 
1811 0005 00010Z  OPR REF v 3a 5+         #00058 
   39800   43.05   34.21    26.1   19.21    13.5   9.275   5.992   3.798   2.371   1.498   
.9491    .633   .4337   .2911   .1915   .1161  .06944  .04503  .02832  .01275    .006  
.04125       3  10000/0058 
1811 0005 00011Z  OPR REF v 5a 5+         #00059 
   45400   189.3     150   113.5   83.46   58.79   39.74   25.97    16.4   10.26   6.609   
4.191   2.794   1.849   1.294   .8147   .5304   .2974    .204   .1369  .09538    .006  
.04125       3  10000/0059 
1811 0005 00012Z  OPR REF v 7a 5+         #00060 
   45400   756.4   584.6   451.6   333.2   233.9   158.9   103.3   65.66   40.45   25.75   
16.74   10.76   7.334   4.814   3.012   1.914   1.183   .6143   .3585   .0091    .006  
.04125       3  10000/0060 
1811 0005 00013Z  OPR REF H 1a 5+         #00061 
   45400   2.064   1.452   1.152   .6977   .4905   .2785   .1809   .1533  .08008  .07561   
.0445  .03707  .02001  .01275  .00878  .00449  .00346 -.00155  .00109 -.00075    .006 
.094125       3  10000/0061 
1811 0005 00014Z  OPR REF H 3a 5+         #00062 
   45400   11.59   8.033   5.569   3.684    2.43   1.538   1.051   .7103   .4489   .3327   
.2094   .1452   .1203  .05761  .04368  .02128  .00997  .01036  .00454  .00091    .006 
.094125       3  10000/0062 
1811 0005 00015Z  OPR REF H 5a 5+         #00063 
   45400   49.49   34.81   23.52   15.41   10.23   6.445   4.341   2.985   2.066   1.268   
.9406   .5709   .4126   .3344   .1926   .1271  .07887  .04488 -.00029 -.01061    .006 
.094125       3  10000/0063 
XXXXXX                                           
   45400   49.49   34.81   23.52   15.41   10.23   6.445   4.341   2.985   2.066   1.268   
.9406   .5709   .4126   .3344   .1926   .1271  .07887  .04488 -.00029 -.01061    .006 
.094125       3  10000/0063 
 
TEM 14 
 
Data from Geonics TEM58 RX.                   / 
       0       0       0       0       0       0       0       0       0       0       0       
0       0       0       0       0       0       0       0       0       0       0       0       
0      0/   / 
1911 0001 00001H  HDR REF a 8+RXA=31.4m*m      / 
  191103       0       0       0       3       6     100     100       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      56      0/   / 
 Comment: 0                                    / 
  191103       0       0       0       3       6     100     100       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      56      0/   / 
1911 0001 00001Z  OPR REF u 1a 5+         #00065 
  -51700    -1.2  -3.133  -3.884  -4.299  -3.266  -3.267  -2.715  -2.226   -1.79  -1.388  
-.8814  -.7332  -.5588  -.3852  -.2907  -.2416  -.1545  -.1012 -.05982 -.03687    .006 
.012813       3  10000/0065 
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1911 0001 00002Z  OPR REF u 3a 5+         #00066 
  -61400  -.1636  -9.624  -15.92  -18.21  -16.66  -14.94   -12.4   -9.97  -7.956  -6.226  
-4.515  -3.573  -2.642  -1.826  -1.355  -.9703  -.6379  -.4216  -.2604   -.152    .006 
.012813       3  10000/0066 
1911 0001 00003Z  OPR REF u 5a 5+         #00067 
  -61600      48  -39.05  -61.59  -72.35   -68.9  -60.53   -50.4   -40.2  -31.86  -24.88  
-18.67  -14.38  -10.68  -7.578  -5.495  -3.859  -2.535   -1.67  -1.017  -.5895    .006 
.012813       3  10000/0067 
1911 0001 00004Z  OPR REF u 7a 5+         #00068 
  -61400   766.2  -86.09    -354  -297.6  -292.7  -200.2  -204.5  -164.5  -126.6  -98.58  
-74.54  -58.06  -42.78  -29.79  -21.69  -14.99  -10.05  -6.479  -3.956  -2.479    .006 
.012813       3  10000/0068 
1911 0001 00005Z  OPR REF v 1a 5+         #00069 
  -54200  -3.419  -2.633  -2.071  -1.664  -1.277  -.9884   -.762  -.5477  -.4086  -.2937  
-.2208  -.1442 -.09381 -.06274 -.04827 -.02345 -.01895 -.01042 -.00692 -.00282    .006  
.04125       3  10000/0069 
1911 0001 00006Z  OPR REF v 3a 5+         #00070 
  -54000  -11.19  -8.942  -7.324  -5.872  -4.677  -3.639  -2.806  -2.085  -1.554  -1.111  
-.8014  -.5556   -.378  -.2328  -.1658  -.1012 -.05037 -.02998 -.01241 -.00997    .006  
.04125       3  10000/0070 
1911 0001 00007Z  OPR REF v 5a 5+         #00071 
  -53500  -41.57  -34.51  -27.91   -22.6  -18.72  -14.28  -10.84  -8.436  -6.084  -4.434  
-3.057  -2.237  -1.448  -.9689  -.5741  -.3521  -.2365  -.1281 -.07789  -.0094    .006  
.04125       3  10000/0071 
1911 0001 00008Z  OPR REF v 7a 5+         #00072 
  -53700  -163.3  -133.6  -110.1   -89.5  -71.33  -55.84   -42.1  -33.12  -24.88   -16.9  
-11.85  -8.595  -5.682  -3.922  -2.072  -1.384  -.9705  -.5804    -.39  -.1863    .006  
.04125       3  10000/0072 
1911 0001 00009Z  OPR REF H 1a 5+         #00073 
  -54000   -1.85   -1.52  -1.019  -.6863  -.5488  -.4006  -.2623  -.1776  -.1441 -.07257 
-.06358  -.0368 -.02111 -.01423 -.00907  -.0091 -.00707  .00021 -.00071 -.00112    .006 
.094125       3  10000/0073 
1911 0001 00010Z  OPR REF H 3a 5+         #00074 
  -53700  -5.317  -4.173  -3.128  -2.429  -1.691   -1.29  -.9085   -.646  -.4395  -.2635  
-.1783  -.1235 -.07618 -.06364 -.03686  -.0211 -.01968 -.01367  .00105 -.00055    .006 
8.81E-2       3  10000/0074 
1911 0001 00011Z  OPR REF H 5a 5+         #00075 
  -53700  -18.32  -15.38  -11.12  -8.684  -6.629  -4.697  -3.507  -2.297  -1.776  -1.051  
-.6889  -.4993  -.3171  -.2103   -.173  -.1209 -.02598 -.04341  .00315 -.00628    .006 
8.81E-2       3  10000/0075 
1911 0001 00012Z  OPR REF H 7a 5+         #00076 
  -53700  -71.62  -59.34  -44.86  -33.45  -26.52  -17.65  -13.71   -9.97  -6.542  -3.902  
-3.109  -2.089  -.6268  -.5396 -.02097  -.6838   .1295  .07095  .05228   .1482    .006 
8.81E-2       3  10000/0076 
 
TEM 15 
 
1911 0002 00001Z  OPR REF u 1a 5+         #00077 
   55000  -8.307  -4.198  -1.541   .1006   1.989   2.015   2.025   1.803    1.54   1.312   
1.162   .8798   .6372   .4478   .3237   .1847   .1341  .08692  .06215  .03727    .006 
.012813       3  10000/0077 
1911 0002 00002Z  OPR REF u 3a 5+         #00078 
   56500  -32.36  -16.81  -5.097   1.908   6.224   7.533   7.644   7.152   6.306   5.243   
4.242   3.331   2.474   1.707   1.267   .8422   .5827    .383   .2592   .1568    .006 
.012813       3  10000/0078 
1911 0002 00003Z  OPR REF u 5a 5+         #00079 
   56500  -47.41   -67.4  -21.42   7.782   23.03   29.55   30.38   28.36   25.02   20.78   
16.59   13.01   9.743   6.795   4.997   3.425   2.321   1.589   1.074   .6835    .006 
.012813       3  10000/0079 
1911 0002 00004Z  OPR REF u 7a 5+         #00080 
   56300   -1237  -260.8  -4.239   38.31     115   83.71   126.4   114.8   95.31   83.58   
65.18    52.3   37.99   26.91   19.73   13.64   9.363   6.355   4.192    2.64    .006 
.012813       3  10000/0080 
1911 0002 00005Z  OPR REF v 1a 5+         #00081 
   56000   .9262   .9808   .9794   1.041   .8297   .6831   .5992   .4305   .3366    .258   
.1759   .1379  .08471  .06843  .03545  .03328  .01538  .01483  .00446  .00591    .006  
.04125       3  10000/0081 
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1911 0002 00006Z  OPR REF v 3a 5+         #00082 
   50400   6.195   5.991   5.439   4.692   3.942   3.238   2.444   1.874   1.415   1.073   
.7562   .5636   .3877   .2729   .1909   .1281  .06845  .04412  .03178  .01528    .006  
.04125       3  10000/0082 
1911 0002 00007Z  OPR REF v 5a 5+         #00083 
   51000   30.99   25.67   22.94   19.93    16.4   13.11   10.14   7.876   5.807   4.216   
3.211   2.203   1.569    1.17   .7505   .4905   .3191   .1543   .1264  .08252    .006  
.04125       3  10000/0083 
1911 0002 00008Z  OPR REF v 5a 5+         #00084 
   51000   29.02    25.9      23   19.98   16.48   13.28   10.03   7.947   5.724   4.292   
3.049    2.21   1.627   1.191   .8082   .5933    .327   .2179   .1575  .05993    .006  
.04125       3  10000/0084 
1911 0002 00009Z  OPR REF v 7a 5+         #00085 
   50700   119.2   104.5   93.29   80.98   64.86   51.92   41.22   31.53   23.09   17.18      
12   8.971   6.329   4.616   3.048   2.333   1.574   .7826   .8402   .3856    .006  
.04125       3  10000/0085 
1911 0002 00010Z  OPR REF v 3a 5+         #00086 
   51200   7.274   6.342   6.051    5.06   4.235   3.467   2.557   1.962    1.47    1.08   
.7287   .5706   .3796   .2887   .1651   .1088  .08058  .05075  .03698  .03242    .006  
.03525       3  10000/0086 
1911 0002 00011Z  OPR REF H 1a 5+         #00087 
   51000  .04143   .1929   .2724   .1926   .2328   .1617    .126   .1129  .06216  .04989  
.02966  .03206  .01457  .01181  .00383  .00376  .00166  .00122  .00155  .00191    .006 
8.81E-2       3  10000/0087 
1911 0002 00012Z  OPR REF H 3a 5+         #00088 
   51000   3.056   2.648   2.181   1.723   1.322   1.018   .7449   .5507   .3786   .3042   
.1977   .1322   .1014  .05011  .02904  .02443  .00545  .00722  .00353  .00014    .006 
8.81E-2       3  10000/0088 
1911 0002 00013Z  OPR REF H 5a 5+         #00089 
   50700   15.46   12.04   9.954   7.782    5.93   4.439   3.235   2.244   1.762   1.192   
.8342   .6414   .4523   .3204    .191   .1434  .08476  .06087  .00873  .00742    .006 
8.81E-2       3  10000/0089 
1911 0002 00014Z  OPR REF H 7a 5+         #00090 
   51000   71.83      52   40.47    32.5    24.9   19.34   13.49   10.67   7.554   5.298   
3.681   2.384   2.021   1.451   .7794   .2563  .02183  .07967   .1866   .3381    .006 
8.81E-2       3  10000/0090 
XXXXXX                                           
   51000   71.83      52   40.47    32.5    24.9   19.34   13.49   10.67   7.554   5.298   
3.681   2.384   2.021   1.451   .7794   .2563  .02183  .07967   .1866   .3381    .006 
8.81E-2       3  10000/0090 
 
TEM 16 
 
Data from Geonics TEM58 RX.                   / 
       0       0       0       0       0       0       0       0       0       0       0       
0       0       0       0       0       0       0       0       0       0       0       0       
0      0/   / 
2011 0001 00001H  HDR REF a 8+RXA=31.4m*m      / 
  201103       0       0       0       3       6     100     100       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      57      0/   / 
 Comment: 0                                    / 
  201103       0       0       0       3       6     100     100       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      57      0/   / 
2011 0001 00001Z  OPR REF u 1a 5+         #00092 
   58300   -38.5  -.9333   6.504   7.448   6.961   4.583   3.235    2.42   1.804   1.804   
1.452   1.088   .7521   .4826   .3497   .1875   .1376  .07949  .04464  .02777    .006 
.006813       3  10000/0092 
2011 0001 00002Z  OPR REF u 3a 5+         #00093 
   58300  -132.7   .3848   27.56    30.8   25.93   17.62   12.72   9.512   6.903    7.21   
5.301   3.956   2.832   1.892   1.293   .8397   .5374   .3243   .1927   .1198    .006 
.006813       3  10000/0093 
2011 0001 00003Z  OPR REF u 5a 5+         #00094 
   58100  -506.4    16.2   119.1   126.2   102.4   70.11   50.61   37.56   27.73   28.59   
20.67   15.87   11.32    7.24   5.292   3.398   2.309   1.424   .8499   .4825    .006 
.006813       3  10000/0094 
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2011 0001 00004Z  OPR REF u 7a 5+         #00095 
   58100   -2314   -1876   767.8   596.5   447.6   258.3   206.9   149.2   111.2   113.5   
82.16   61.89   43.89   28.66   20.94    13.5   9.252   5.958   3.616   1.639    .006 
.006813       3  10000/0095 
2011 0001 00005Z  OPR REF v 1a 5+         #00096 
   59600   1.525   1.496   1.342   1.471   1.068   .9032   .6677   .5158   .3766    .254   
.1445     .12  .07388   .0447  .02875   .0215  .00725  .00383 -.00344  .00009    .006  
.03525       3  10000/0096 
2011 0001 00006Z  OPR REF v 3a 5+         #00097 
   52700   8.592   6.782   5.694   6.397   4.345   3.439   2.602   2.049   1.345   1.011    
.642    .427    .285   .1884  .09413  .07014  .05748  .01935  .02309  .00873    .006  
.03525       3  10000/0097 
2011 0001 00007Z  OPR REF v 5a 5+         #00098 
   51700   36.22   29.16    25.4   26.46   18.69   14.37   10.68   8.471   5.059   3.836   
2.554   1.559   .9662   .6092   .1963  .05216 -.06729   -.244  -.3246  -.3533    .006  
.03525       3  10000/0098 
2011 0001 00008Z  OPR REF v 7a 5+         #00099 
   52700   151.3   126.2   100.6   110.7   76.69   58.33   46.25   34.26   22.73   16.55   
11.67   7.761   4.703   2.975   1.326    .709  -.6146  -.8583  -.2508  -.6152    .006  
.03525       3  10000/0099 
2011 0001 00009Z  OPR REF H 1a 5+         #00100 
   52700   .3713   .1936   .1008   .3234   .1574   .1239   .0594  .07217  .06878   .0298  
.02566  .01437  .01037 -.00135  .00994  .01261  .00513  .00802  .00515  .00082    .006 
8.81E-2       3  10000/0100 
2011 0001 00010Z  OPR REF H 3a 5+         #00101 
   52000   3.194   2.549   2.414   1.736   1.206   .9199   .6677   .3584   .2783    .178  
.08879   .0505  .04591  .00935  .00402 -.00903   .0034 -.00845 -.01348  -.0061    .006 
8.81E-2       3  10000/0101 
2011 0001 00011Z  OPR REF H 5a 5+         #00102 
   52000   17.53   13.48   9.369   8.207   5.082   4.124   2.511    1.98   1.158   .6764    
.413   .2755   .1771   .1265   .0476  .07805  .01098 -.03018 -.06156  -.1017    .006 
8.81E-2       3  10000/0102 
2011 0001 00012Z  OPR REF H 7a 5+         #00103 
   51700   78.45   47.91   42.63   33.69   21.19   17.22   11.84    7.24   5.821   4.369   
2.366    .953   1.295  -.3278  .07717 -.00136   .0803  -.1978  -.3912  .09554    .006 
8.81E-2       3  10000/0103 
2011 0001 00013Z  OPR REF H 5a 6+         #00104 
   52200   16.54   11.51   9.778   6.589   5.487   3.611   2.896    1.72   1.153   .8049   
.4505    .345   .3338   .1376   .1252   .1081    .111  .07674 -.02926  .00334    .006 
.094125       3  10000/0104 
 
TEM 17 
 
2011 0002 00001Z  OPR REF u 1a 6+         #00105 
   46900  -53.25  -23.93  -11.53  -5.251  -.5557   1.365    1.67   1.821   2.302   1.684    
1.17   1.055   .7574   .4304   .3121   .1751   .1182  .07593  .05427  .03222    .006 
.006813       3  10000/0105 
2011 0002 00002Z  OPR REF u 3a 5+         #00106 
   50200  -198.4  -96.67  -43.16  -20.03   -3.66   4.669   6.106    7.01   9.101   6.609   
4.131   3.929   2.853   1.603   1.187   .7643   .4786   .3243   .2218   .1387    .006 
.006813       3  10000/0106 
2011 0002 00003Z  OPR REF u 5a 5+         #00107 
   49900  -898.4  -354.2  -164.7   -80.6  -16.07   18.42   24.19   28.43   36.27   26.39   
15.85   15.86   11.21   6.301   4.813   3.139   2.101   1.377   .8814   .5449    .006 
.006813       3  10000/0107 
2011 0002 00004Z  OPR REF u 7a 5+         #00108 
   49900   -4704   -3081  -104.2  -194.3  -47.53   73.45   93.88     108   144.5   103.9   
60.45   60.43   42.14   22.14   16.94   10.02   5.965   2.669   1.103   1.708    .006 
.006813       3  10000/0108 
2011 0002 00005Z  OPR REF v 1a 5+         #00109 
   51500   .8564   1.877   1.903   1.356    .987   1.015   .7413   .5164   .3565   .2707   
.1916   .1427   .1083  .07032  .03921  .03961   .0246  .01088  .01047  .00525    .006  
.03525       3  10000/0109 
2011 0002 00006Z  OPR REF v 3a 5+         #00110 
   51500   6.059   9.321   8.608   6.206   4.308   4.296   3.077   2.191   1.484   1.159   
.7724    .583    .434   .2853   .2067   .1407  .09292  .05664  .04742  .01599    .006  
.03525       3  10000/0110 
55 
Appendix A (Continued) 
 
2011 0002 00007Z  OPR REF v 5a 5+         #00111 
   51200   28.02   37.92   35.68   26.27   18.65   16.96   13.26   8.206   6.223   4.806   
3.092   2.532   1.633   1.236   .8082   .6009   .3722   .2907   .1824  .09258    .006  
.03525       3  10000/0111 
2011 0002 00008Z  OPR REF v 5a 5+         #00112 
   44900   27.63   34.81   32.22   23.74   15.68   15.66   11.41   7.452   5.627   4.151   
3.015   2.217   1.485   1.006   .7922    .538   .3703   .2791   .1994    .118    .006  
.03525       3  10000/0112 
2011 0002 00009Z  OPR REF v 7a 5+         #00113 
   45400   109.2   138.9   129.3   90.59    60.7   63.74   42.03   29.93    16.8    13.3   
6.155   1.559 -.03059  -.8831   .2607  -.1721  -.1609   1.419  -6.653  -1.194    .006  
.03525       3  10000/0113 
2011 0002 00010Z  OPR REF H 1a 5+         #00114 
   45400   .1281   .2457   .2892   .1921   .1921   .1534  .09647   .1022  .06865  .05782  
.02651  .01651  .01665  .01136   .0119  .00454 -.00091  .00271  .00216  .00256    .006 
8.81E-2       3  10000/0114 
2011 0002 00011Z  OPR REF H 3a 5+         #00115 
   45100   2.718   3.341   2.308   1.486    1.18   .9293   .6434   .5146   .4532    .225   
.2164   .1005  .09407  .06979    .031  .02571  .02101  .00647  .01935  .01184    .006 
8.81E-2       3  10000/0115 
2011 0002 00012Z  OPR REF H 5a 5+         #00116 
   45100   13.27   13.48   11.12   8.255   3.829   4.984   1.712   2.297   2.385   .4292   
1.247   .4509   .3049   .3888   .2553  .05274  .07536   .1174   .1515 -.03447    .006 
8.81E-2       3  10000/0116 
2011 0002 00013Z  OPR REF H 7a 5+         #00117 
   45100   65.59   60.85   42.93   33.83   22.66   21.86   8.272   9.988   6.792   3.508  
-.2747   2.391   4.398    2.34  -5.362  -3.446   1.985    1.24  -6.302  -6.786    .006 
8.81E-2       3  10000/0117 
 
TEM 18 
 
2011 0002 00014H  HDR REF H 7a 8+          00117 
  201103       0       0       0       1       6     100     100       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      58  10000/0117 
 Comment: 0                                00117 
  201103       0       0       0       1       6     100     100       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      58  10000/0117 
2011 0002 00014Z  OPR REF u 3a 5+         #00119 
   21200  -75.88  -37.39  -17.79  -7.734  -1.275   2.181   2.579   2.968   3.716     2.7   
1.743   1.707     1.2   .7073   .4909   .3195   .2089   .1358   .1003   .0561    .006 
.006813       1  10000/0119 
XXXXXX                                           
   21200  -75.88  -37.39  -17.79  -7.734  -1.275   2.181   2.579   2.968   3.716     2.7   
1.743   1.707     1.2   .7073   .4909   .3195   .2089   .1358   .1003   .0561    .006 
.006813       1  10000/0119 
Data from Geonics TEM58 RX.                   / 
       0       0       0       0       0       0       0       0       0       0       0       
0       0       0       0       0       0       0       0       0       0       0       0       
0      0/   / 
2111 0002 00015H  HDR REF a 8+RXA=31.4m*m      / 
  211103       0       0       0       3       6     100     100       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      59      0/   / 
 Comment: 0                                    / 
  211103       0       0       0       3       6     100     100       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      59      0/   / 
2111 0002 00015Z  OPR REF u 1a 5+         #00121 
     131  -218.7  -183.2    -131   -88.5  -55.73  -33.28  -17.57  -7.822  -2.468  -.1101   
.7687   .7265   .6163   .5417   .4877   .4075   .3959   .6206   .3537   .4974    .006 
.006813       3  10000/0121 
2111 0002 00016Z  OPR REF u 1a 5+         #00122 
  -54500    -361  -300.5  -198.6  -119.1  -66.51  -35.65   -17.8  -8.524  -3.869  -1.826  
-.7359  -.4465  -.2973  -.1934  -.1416   -.137  -.0907 -.06152 -.03459  -.0242    .006 
.006813       3  10000/0122 
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2111 0002 00017Z  OPR REF u 3a 5+         #00123 
  -54200   -1374   -1211  -793.1    -475  -268.4    -143  -71.55  -34.03  -15.72  -7.417  
-3.544  -2.109   -1.38    -.83  -.6446  -.4905   -.327  -.2086   -.143 -.09984    .006 
.006813       3  10000/0123 
2111 0002 00018Z  OPR REF u 5a 5+         #00124 
  -54200   -5616   -4837   -3176   -1910   -1080  -575.8  -287.9  -136.7  -62.93  -29.74  
-14.59   -8.83  -5.661  -3.613  -2.666  -1.805  -1.278   -.829  -.5096  -.3694    .006 
.006813       3  10000/0124 
2111 0002 00019Z  OPR REF u 7a 5+         #00125 
  -54200  -13870  -13290  -12370   -7903   -4319   -2225   -1136  -540.9    -253  -117.8  
-59.76   -35.5   -22.2  -14.94  -10.67  -7.253  -5.061  -3.323  -2.261  -1.528    .006 
.006813       3  10000/0125 
2111 0002 00020Z  OPR REF v 1a 5+         #00126 
  -48200   -10.5   -5.79  -3.137   -1.76  -1.054  -.6345  -.4551  -.3125  -.2081  -.1501  
-.1277 -.07792 -.05135 -.04175 -.03262 -.01956 -.01499 -.00526 -.00318 -.00505    .006  
.03525       3  10000/0126 
2111 0002 00021Z  OPR REF v 3a 5+         #00127 
  -48400   -38.8  -21.28  -11.35  -6.254  -3.596  -2.239  -1.581  -1.071  -.8136  -.6006  
-.4009  -.2914  -.2063  -.1328  -.1098 -.06838 -.04927 -.02707  -.0157 -.01455    .006  
.03525       3  10000/0127 
2111 0002 00022Z  OPR REF v 5a 5+         #00128 
  -48400    -152  -83.59   -44.1  -23.89  -13.98  -8.646  -5.947  -4.273  -3.189  -2.164  
-1.666  -1.169  -.7417  -.6174  -.3211  -.1785  -.1439  -.1278 -.07358 -.04078    .006  
.03525       3  10000/0128 
2111 0002 00023Z  OPR REF v 7a 5+         #00129 
  -48200  -572.9  -304.2  -183.5  -90.59  -55.66  -34.05   -23.9  -16.79  -12.02  -9.193  
-6.795  -4.424  -3.384  -2.349  -1.643  -.9452  -.5571  -.3274  -.2713  -.2338    .006  
.03525       3  10000/0129 
2111 0002 00024Z  OPR REF H 1a 5+         #00130 
  -48200  -1.599  -1.175  -.8085  -.4746  -.3961  -.2465  -.1746  -.1286 -.09179 -.04543 
-.04289 -.03067 -.02357  -.0098 -.00975 -.00769 -.00523  .00043 -.00238 -.00145    .006 
8.81E-2       3  10000/0130 
2111 0002 00025Z  OPR REF H 3a 5+         #00131 
  -48200  -3.786  -2.584  -1.819  -1.314   -.879  -.6726  -.4573  -.3676  -.2525  -.1809  
-.1275 -.08232 -.07566 -.03786 -.03007 -.01674 -.01652 -.00999 -.00017 -.00565    .006 
8.81E-2       3  10000/0131 
2111 0002 00026Z  OPR REF H 5a 5+         #00132 
  -48200  -12.58  -8.261  -6.075  -4.188  -3.278  -2.439  -1.816  -1.354  -.9375  -.6143  
-.4103  -.3113  -.2072  -.1186  -.1078 -.00941 -.06048 -.03054 -.02491 -.02032    .006 
8.81E-2       3  10000/0132 
2111 0002 00027Z  OPR REF H 7a 5+         #00133 
  -47900  -46.22  -31.65  -23.06  -16.64  -12.88  -9.018  -6.355  -5.262  -3.896  -2.678  
-1.598  -1.465   -.726  -.5192  -.4557   -.206 -.05688  -.1777  -.1357 -.03324    .006 
8.81E-2       3  10000/0133 
 
TEM 19 
 
2111 0003 00001Z  OPR REF u 1a 5+         #00134 
  -59800  -169.5  -196.6  -131.2  -79.74  -46.51  -26.95  -14.66  -7.699  -3.952  -2.066  
-.9237  -.5499  -.3428  -.2144  -.1543  -.1467 -.08979 -.05464 -.03577 -.02113    .006 
.006813       3  10000/0134 
2111 0003 00002Z  OPR REF u 3a 5+         #00135 
  -59800  -676.4    -800  -526.6  -318.9  -189.1  -108.6  -59.12  -31.09  -15.97   -8.33   
-4.25  -2.532  -1.601  -.9729  -.6767  -.4955  -.3348  -.2148  -.1381 -.08081    .006 
.006813       3  10000/0135 
2111 0003 00003Z  OPR REF u 5a 5+         #00136 
  -59600   -2571   -3303   -2133   -1286  -764.6  -436.9  -238.1  -124.8  -64.21  -33.48   
-17.6  -10.44  -6.471  -4.081  -2.899  -1.937  -1.298  -.8351  -.5217  -.3077    .006 
.006813       3  10000/0136 
2111 0003 00004Z  OPR REF u 7a 5+         #00137 
  -59600   -7779  -12040   -9894   -4758   -2758   -1746  -931.7  -486.6  -252.6  -132.5  
-70.74  -41.99   -25.9   -16.1  -11.45  -7.567  -5.092  -3.204  -1.953  -1.195    .006 
.006813       3  10000/0137 
2111 0003 00005Z  OPR REF v 1a 5+         #00138 
  -61600   -10.3  -6.204  -3.584  -2.088  -1.356  -.7446  -.5026   -.386  -.2264  -.1656  
-.1318 -.06763 -.05355 -.03941 -.02428 -.01145 -.01436 -.00632 -.00282 -.00289    .006  
.03525       3  10000/0138 
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2111 0003 00006Z  OPR REF v 3a 5+         #00139 
  -52000  -33.75  -20.37  -11.71  -6.875  -4.124  -2.538  -1.683  -1.227  -.7878  -.5692  
-.4244  -.2625  -.1772  -.1135 -.07759 -.03626 -.03528 -.01953 -.01449 -.00534    .006  
.03525       3  10000/0139 
2111 0003 00007Z  OPR REF v 5a 5+         #00140 
  -52000  -132.9  -79.29  -45.73  -26.65  -16.07  -10.04  -6.604  -4.626  -3.231  -2.186  
-1.606  -1.095  -.7208  -.4499  -.3882  -.2261  -.1291 -.06945 -.01775 -.03774    .006  
.03525       3  10000/0140 
2111 0003 00008Z  OPR REF v 7a 5+         #00141 
  -52000  -515.3  -301.2  -183.8  -103.8  -62.61  -40.74  -25.81  -17.16  -12.66  -8.865  
-6.565  -4.189  -3.042  -1.715  -1.245  -.7743   -.327  -.3366  -.1672 -.08117    .006  
.03525       3  10000/0141 
2111 0003 00009Z  OPR REF H 1a 5+         #00142 
  -52000  -1.598  -1.248  -.8027  -.4765  -.4038  -.2329  -.2049  -.1043 -.08918 -.03413 
-.04229 -.03179 -.01137 -.00955 -.00161 -.00744 -.00539  .00145 -.00211 -.00221    .006 
8.81E-2       3  10000/0142 
2111 0003 00010Z  OPR REF H 3a 5+         #00143 
  -52000  -3.882  -3.451  -1.893  -1.224   -.853   -.707  -.3596  -.4647  -.2073  -.1126  
-.1124  -.1219  .00099 -.05511 -.02132 -.02612 -.00515  .00862 -.01092  .00145    .006 
8.81E-2       3  10000/0143 
2111 0003 00011Z  OPR REF H 7a 5+         #00144 
  -52000  -37.81  -22.34  -33.51  -6.827  -24.61   .2871   -13.9   -2.35  -5.391    .719  
-1.341  -1.425  -.7887  -1.418   .9589  -.8221  -.2876 -.00201   .3537  -.1425    .006 
8.81E-2       3  10000/0144 
TEM 20 
 
2111 0004 00001Z  OPR REF u 1a 5+         #00145 
  -43600  -556.5  -343.2  -182.5  -93.16  -42.24  -19.57  -8.385  -3.816  -1.887  -1.096  
-.5323  -.4022  -.2924  -.1981  -.1487  -.1415 -.08539 -.05817 -.03514 -.02185    .006 
.006813       3  10000/0145 
2111 0004 00002Z  OPR REF u 3a 5+         #00146 
  -43600   -2297   -1372  -722.4  -369.6  -172.1  -79.03  -33.97  -15.35  -7.651  -4.468   
-2.69  -1.935  -1.353  -.9076  -.6639   -.488   -.323  -.2101  -.1393 -.08604    .006 
.006813       3  10000/0146 
2111 0004 00003Z  OPR REF u 5a 5+         #00147 
  -43600  -10670   -6059   -2964   -1416  -704.8  -319.1  -138.3  -62.15  -30.91  -17.96  
-11.27  -7.949  -5.561  -3.716  -2.731  -1.883  -1.228  -.7934  -.5363  -.2963    .006 
.006813       3  10000/0147 
2111 0004 00004Z  OPR REF u 7a 5+         #00148 
  -43300  -13830  -13300  -13080   -7893   -3039   -1361  -659.3  -302.1  -147.1  -84.13  
-54.33  -37.87   -26.2  -17.72   -12.9  -8.711  -5.735  -3.872  -2.523  -1.667    .006 
.006813       3  10000/0148 
2111 0004 00005Z  OPR REF v 1a 5+         #00149 
  -43800  -6.211  -3.549  -2.095  -1.342  -.9498  -.7146  -.4972  -.3243  -.2493  -.1838  
-.1371 -.08479 -.06598 -.03515 -.03635 -.01807 -.01587 -.00652 -.00649 -.00234    .006  
.03525       3  10000/0149 
2111 0004 00006Z  OPR REF v 3a 5+         #00150 
  -45900  -21.49  -12.35  -7.383  -4.847  -3.375  -2.441  -1.797  -1.266  -.9533  -.6667  
-.4905  -.3129  -.2255  -.1405  -.1227 -.06455 -.03464 -.01465 -.01182 -.00533    .006  
.03525       3  10000/0150 
2111 0004 00007Z  OPR REF v 5a 5+         #00151 
  -45900   -83.4  -46.85  -28.56  -18.93   -12.8  -9.647  -7.033  -5.103  -3.661  -2.732  
-1.888  -1.384  -.8723  -.6583  -.4557  -.2382  -.1699  -.1139 -.03053 -.00247    .006  
.03525       3  10000/0151 
2111 0004 00008Z  OPR REF v 7a 5+         #00152 
  -45900  -320.7  -166.7  -117.2  -74.02  -50.73  -37.88  -27.82  -20.02  -14.96  -10.63  
-7.631  -5.619  -3.711  -2.686  -1.863   -1.27  -.9194  -.4942  -.1801 -.09872    .006  
.03525       3  10000/0152 
2111 0004 00009Z  OPR REF H 3a 5+         #00153 
  -45600  -3.956  -2.766   -2.09   -1.44  -1.186  -.7775  -.5433  -.3907  -.3297  -.2058  
-.1203  -.1095 -.05282 -.04351  -.0264 -.01051 -.01297 -.00352 -.00669 -.00558    .006 
8.81E-2       3  10000/0153 
2111 0004 00010Z  OPR REF H 7a 5+         #00154 
  -45400  -48.99  -36.18  -28.26  -18.88   -15.2  -11.42  -8.634  -5.862  -4.324  -2.896  
-1.991  -1.283   -.679  -1.039  .07547  -.3144  -.1529  .05429   .1709  .04277    .006 
8.81E-2       3  10000/0154 
XXXXXX                                           
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  -45400  -48.99  -36.18  -28.26  -18.88   -15.2  -11.42  -8.634  -5.862  -4.324  -2.896  
-1.991  -1.283   -.679  -1.039  .07547  -.3144  -.1529  .05429   .1709  .04277    .006 
8.81E-2       3  10000/0154 
 
TEM 21 
 
Data from Geonics TEM58 RX.                   / 
       0       0       0       0       0       0       0       0       0       0       0       
0       0       0       0       0       0       0       0       0       0       0       0       
0      0/   / 
2211 0001 00001H  HDR REF a 8+RXA=31.4m*m      / 
  221103       0       0       0       3       6     100     100       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      60      0/   / 
 Comment: 0                                    / 
  221103       0       0       0       3       6     100     100       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      60      0/   / 
2211 0001 00001Z  OPR REF u 1a 5+         #00156 
   52700   8.574   13.03   7.031   3.503   3.313   2.791   2.534   2.226   1.845   1.498   
1.273   .9464   .6581   .4571   .3226   .1741    .125  .07597  .04755  .02579    .006 
.006813       3  10000/0156 
2211 0001 00002Z  OPR REF u 3a 5+         #00157 
   53500   12.98   47.99   30.31   15.31   11.81   10.62   9.966    8.86   7.402   5.986   
4.694     3.6   2.611   1.727   1.258    .802   .5354   .3336   .2024   .1122    .006 
.006813       3  10000/0157 
2211 0001 00003Z  OPR REF u 5a 5+         #00158 
   53700   135.6     209   123.2   64.16   46.76    42.4   39.37      35   29.35   23.82   
18.15   13.88   10.19   6.808   4.943   3.289   2.113   1.346   .8572   .4939    .006 
.006813       3  10000/0158 
2211 0001 00004Z  OPR REF u 7a 5+         #00159 
   54000  -31.69   815.4   528.6     324   160.5   164.8     159     139   116.2   94.98   
73.23   55.74   41.07   27.73   19.97    13.4   8.657   5.737   3.345   1.826    .006 
.006813       3  10000/0159 
2211 0001 00005Z  OPR REF v 1a 5+         #00160 
   55500   1.684   1.715    1.55   1.403   1.163   .8957      .7   .5104   .3693   .2788   
.1773   .1396  .07838  .06335  .03616  .02624  .01086  .00995  .00601  .00344    .006  
.03525       3  10000/0160 
2211 0001 00006Z  OPR REF v 3a 5+         #00161 
   55500   7.975    7.27   6.269   5.156   4.272   3.382   2.511   1.874   1.336   1.021   
.6224   .4558   .2737   .2103   .1403   .0652  .05254  .03014  .02671  .01111    .006  
.03525       3  10000/0161 
2211 0001 00007Z  OPR REF v 5a 5+         #00162 
   44900    30.5   28.17   24.17   20.36   16.33   12.93   9.334   6.886   5.225   3.552   
2.451   1.633   1.153   .7237   .4171   .2561   .1558  .09114  .09379  .06702    .006  
.03525       3  10000/0162 
2211 0001 00008Z  OPR REF v 7a 5+         #00163 
   44400   131.3   111.1   99.37   80.36   64.45   50.24   38.69   28.59   20.42   14.52   
9.947   6.673   4.193   3.156   1.656   1.022   .7223   .4078   .1731  .06748    .006  
.03525       3  10000/0163 
2211 0001 00009Z  OPR REF H 1a 5+         #00164 
   45600  .09761  .06711   .1619   .2434     .15   .1355  .08726  .07287  .03737  .03826  
.02023  .00696  .00482  .00168 -.00328 -.00487  .00075  .00297  .00037  .00016    .006 
8.81E-2       3  10000/0164 
2211 0001 00010Z  OPR REF H 3a 5+         #00165 
   45600   2.908   2.287   1.956   1.554   1.154   .8105   .5853    .397    .288   .1896   
.0871  .06139  .05093  .02988  .02296   .0033  .00438  .01465  .00125  .02121    .006 
8.81E-2       3  10000/0165 
2211 0001 00011Z  OPR REF H 5a 5+         #00166 
   47100   14.46   12.04   8.901   6.827   5.487   3.754    2.76   1.735   1.241   1.013   
.6392   .3254   .2726   .1768   .1104  .08948   .0433    .142  .07342  .03693    .006 
8.81E-2       3  10000/0166 
2211 0001 00012Z  OPR REF H 7a 5+         #00167 
   48200   56.22   56.54   40.24   28.99   22.29   14.94   10.82   8.894   4.906    2.82   
2.571   2.102    .313   .8136   .2088   .7367   .2974 -.03461   .3076   .1825    .006 
8.81E-2       3  10000/0167 
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TEM 22 
 
2211 0002 00001Z  OPR REF u 1a 5+         #00168 
  -58100  -5.223  -21.43  -17.56  -12.11  -6.924  -4.955  -3.371  -2.403  -1.776  -1.312  
-.7953  -.6617  -.4936  -.3427  -.2605  -.2261  -.1487 -.09412 -.06209 -.03861    .006 
.006813       3  10000/0168 
2211 0002 00002Z  OPR REF u 3a 5+         #00169 
  -59800  -31.89  -87.07  -69.45  -47.27  -30.09  -20.63  -14.05  -9.882   -7.18  -5.407  
-3.783  -2.955  -2.179  -1.492  -1.122  -.8121   -.565   -.366  -.2388  -.1492    .006 
.006813       3  10000/0169 
2211 0002 00003Z  OPR REF u 5a 5+         #00170 
  -59600  -94.17  -361.5  -283.2  -189.1  -124.3  -82.77  -56.69  -39.85  -29.21   -21.8  
-15.74  -12.07  -8.855  -6.128  -4.538  -3.289  -2.266  -1.447  -.9829     -.6    .006 
.006813       3  10000/0170 
2211 0002 00004Z  OPR REF u 7a 5+         #00171 
  -59600   -1793   -1616  -989.4  -757.7    -456  -369.9  -217.2  -152.1  -116.4  -86.52  
-63.66  -48.29  -35.53  -24.69  -17.96  -12.67  -8.647  -5.857  -3.932  -2.325    .006 
.006813       3  10000/0171 
2211 0002 00005Z  OPR REF v 1a 5+         #00172 
  -61400  -3.984  -2.888  -2.231  -1.704  -1.273  -.9344  -.7115  -.5237  -.3963  -.2953  
-.2201  -.1488  -.1012 -.06052 -.05275 -.02838 -.01708 -.00783 -.00525 -.00294    .006  
.03525       3  10000/0172 
2211 0002 00006Z  OPR REF v 3a 5+         #00173 
  -61400  -12.28  -9.094  -7.031  -5.538  -4.308  -3.296  -2.466  -1.909  -1.429  -1.062  
-.7597  -.5143  -.3613  -.2452  -.1742  -.1068 -.06691 -.04271  -.0226 -.01723    .006  
.03525       3  10000/0173 
2211 0002 00007Z  OPR REF v 5a 5+         #00174 
  -53000  -41.17  -32.62  -26.04  -19.98  -15.71  -12.05  -9.582  -6.993  -5.211  -3.759  
-2.929  -2.008  -1.432  -.9199  -.6286  -.4301  -.2541  -.1469 -.09589 -.07734    .006  
.03525       3  10000/0174 
2211 0002 00008Z  OPR REF v 7a 5+         #00175 
  -53000  -162.4  -129.5  -100.8  -80.26  -61.65  -48.26  -38.15  -27.37  -21.29  -15.19  
-11.13  -8.146  -5.456  -3.552  -2.308  -1.196  -.8584  -.5495  -.1754 -.07281    .006  
.03525       3  10000/0175 
2211 0002 00009Z  OPR REF H 1a 5+         #00176 
  -53000  -1.932  -1.317  -.8824   -.737  -.4521  -.3735  -.2949  -.1574  -.1098 -.09125 
-.06341 -.04375  -.0299 -.01054 -.00859 -.00668 -.00346 -.00288 -.00006 -.00042    .006 
8.81E-2       3  10000/0176 
2211 0002 00010Z  OPR REF H 3a 5+         #00177 
  -52700  -4.425  -3.474  -2.576  -1.894  -1.526  -1.056  -.7557  -.5704   -.378  -.2641  
-.1596  -.1478 -.08168 -.06823 -.04111 -.02362  -.0196 -.00195  .00099 -.00467    .006 
8.81E-2       3  10000/0177 
2211 0002 00011Z  OPR REF H 5a 5+         #00178 
  -52500  -14.86  -12.27  -9.018  -6.923  -5.377  -3.897  -3.099  -2.138  -1.595  -1.056  
-.7256  -.4531  -.2898  -.1828 -.01727   -.086 -.01262  -.0204 -.01794  -.0233    .006 
8.81E-2       3  10000/0178 
2211 0002 00012Z  OPR REF H 7a 5+         #00179 
  -52500  -53.94  -42.69  -37.08  -27.56  -21.44   -15.6  -11.52  -8.171  -6.071  -4.139  
-2.699  -1.478  -.9662  -.4745  -.2561  -.2687 -.02302   .3104 -.04797   -.133    .006 
8.81E-2       3  10000/0179 
 
TEM 23 
 
2211 0003 00001Z  OPR REF u 1a 5+         #00180 
  -53200   28.82   7.784   1.389  -2.203  -.2703  -1.613    -1.6  -1.927   -1.47  -1.388  
-.7071  -.6473  -.4788  -.3045  -.2182  -.1912  -.1292 -.07117 -.04167 -.02622    .006 
.006813       3  10000/0180 
2211 0003 00002Z  OPR REF u 3a 5+         #00181 
  -54800   229.2   77.17    4.49  -6.731  -4.456  -7.877  -7.983  -9.036  -6.903  -6.423  
-3.911  -3.379  -2.437    -1.5  -1.022  -.8271  -.5138  -.3428  -.2012  -.1501    .006 
.006813       3  10000/0181 
2211 0003 00003Z  OPR REF u 5a 5+         #00182 
  -61600    1207   298.1   16.27  -33.12  -20.05  -33.22  -32.53  -37.58  -27.88  -26.24  
-16.27  -14.13  -10.13  -6.297  -4.425  -3.114  -2.125  -1.397  -.9068  -.5515    .006 
.006813       3  10000/0182 
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2211 0003 00004Z  OPR REF u 7a 5+         #00183 
  -61600    5676    2762  -90.26  -546.9  -21.04  -162.7  -127.6  -148.3  -114.2    -105  
-67.13  -57.22  -40.54  -25.66     -18  -12.52  -9.592  -5.884   -3.27  -1.914    .006 
.006813       3  10000/0183 
2211 0003 00005Z  OPR REF v 1a 5+         #00184 
  -63100  -3.643   -2.51  -2.047  -1.726  -1.237  -1.027  -.7366    -.48  -.3579  -.2475  
-.2067  -.1271 -.09156 -.06696 -.05114 -.03134 -.01692 -.01057 -.00429 -.00494    .006  
.03525       3  10000/0184 
2211 0003 00006Z  OPR REF v 3a 5+         #00185 
  -56000  -11.29  -8.109  -7.149  -6.015  -4.235  -3.697  -2.715  -1.909  -1.329  -.9206  
-.7125  -.4827  -.3425  -.2373  -.1545 -.09607  -.0705 -.04536 -.02687  -.0253    .006  
.03525       3  10000/0185 
2211 0003 00007Z  OPR REF v 5a 5+         #00186 
  -55800  -40.48  -30.59  -27.68  -24.22  -16.48   -13.8  -10.75  -7.381  -5.405  -3.737   
-2.98  -2.002  -1.353  -.8668   -.712  -.3647  -.2793  -.1881  -.1439 -.08353    .006  
.03525       3  10000/0186 
2211 0003 00008Z  OPR REF v 7a 5+         #00187 
  -55800  -179.7    -111  -112.1  -93.59  -67.98  -52.41  -41.94  -27.72  -20.85  -14.36  
-10.39   -6.15  -4.714  -2.621  -.9897    .461   1.569   1.345   1.313    1.36    .006  
.03525       3  10000/0187 
2211 0003 00009Z  OPR REF H 1a 5+         #00188 
  -55800  -2.138   -1.49  -1.028  -.7205  -.4858  -.3479  -.2661  -.1707  -.1128 -.05924 
-.05444 -.03894 -.03439 -.02349 -.01569 -.01147  -.0049 -.00355 -.00004 -.00227    .006 
8.81E-2       3  10000/0188 
2211 0003 00010Z  OPR REF H 3a 5+         #00189 
  -55800   -5.28  -3.794  -2.836  -2.079  -1.418  -1.053  -.8419  -.5649  -.4295  -.2982  
-.2029  -.1484  -.1031 -.04884 -.04802 -.03444 -.02154 -.01068 -.00325  .00227    .006 
8.81E-2       3  10000/0189 
2211 0003 00011Z  OPR REF H 5a 5+         #00190 
  -55800  -17.13  -13.41  -10.19  -7.734  -5.672  -4.182  -3.168  -2.067  -1.498  -1.041  
-.7971   -.438  -.3327  -.1922  -.1067   -.248 -.09028 -.02964 -.00212 -.02212    .006 
8.81E-2       3  10000/0190 
2211 0003 00012Z  OPR REF H 7a 5+         #00191 
  -55500   -64.9  -52.38  -41.52   -30.9  -20.19  -15.71  -11.57  -7.293  -4.615  -2.558  
-2.084  -1.068  -2.453  -1.443   .5644   .2918   .8623   .5372   .5157   1.407    .006 
8.81E-2       3  10000/0191 
2211 0003 00013Z  OPR REF M 5a 5+         #00192 
  -55800  -3.247  -2.525  -2.013  -1.333  -.8391  -.6788  -.3129  -.2794 -.05613  -.0893 
-.00051  .01691  -.0788 -.08817  -.1392 -.08608 -.06555 -.04046 -.03946  -.1179    .006   
.3525       3  10000/0192 
 
TEM 24 
 
2211 0004 00001H  HDR REF M 5a 8+          00192 
  221103       0       0       0       3     2.6      40      40       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      61  10000/0192 
 Comment: 0                                00192 
  221103       0       0       0       3     2.6      40      40       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      61  10000/0192 
2211 0004 00001Z  OPR REF u 1a 5+         #00194 
 -169000  -381.5  -376.9  -248.9  -161.8  -93.65  -54.56   -30.9   -17.6  -9.889  -5.614  
-2.878  -1.794  -1.042    -.55  -.3489  -.2462  -.1363 -.07755 -.04119  -.0271   .0026 
.006813       3   1600/0194 
2211 0004 00002Z  OPR REF u 3a 5+         #00195 
 -169000   -2358   -1707   -1151  -659.8    -383  -219.1  -125.2  -71.14  -40.11  -22.71  
-12.12  -7.479  -4.266   -2.27  -1.445  -.8724     -.5  -.2826    -.16 -.09537   .0026 
.006813       3   1600/0195 
2211 0004 00003H  HDR REF u 3a 8+          00195 
  221103       0       0       0       1     2.6      40      40       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      62   1600/0195 
 Comment: 0                                00195 
  221103       0       0       0       1     2.6      40      40       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      62   1600/0195 
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2211 0004 00003Z  OPR REF u 1a 5+         #00197 
  -63400  -192.7  -128.3  -86.29  -52.95  -30.34  -17.74  -10.12  -5.703  -3.231  -1.815  
-.8203  -.5015   -.286   -.144 -.09201 -.09874 -.04972  -.0289 -.01455  -.0111   .0026 
.006813       1   1600/0197 
2211 0004 00004Z  OPR REF u 3a 5+         #00198 
  -63400  -889.3  -511.1  -348.1    -213  -124.2  -72.11  -41.08   -23.3  -13.06  -7.385  
-3.817  -2.425  -1.316  -.7319  -.4524  -.3043  -.1721 -.09813  -.0601 -.03453   .0026 
.006813       1   1600/0198 
2211 0004 00005Z  OPR REF u 5a 5+         #00199 
  -63100   -2424   -2226   -1443  -864.5  -502.4  -290.6  -165.2  -93.51  -52.77  -29.95  
-15.98  -9.842  -5.598  -2.991  -1.937  -1.102  -.6162   -.366  -.2121  -.1549   .0026 
.006813       1   1600/0199 
2211 0004 00006Z  OPR REF u 7a 5+         #00200 
  -63100  -13330   -7547   -6414   -3915   -1801   -1159  -640.4    -370  -205.4  -117.1  
-65.79  -38.78  -22.82  -11.96  -7.689  -4.337   -2.43  -1.612  -.9431  -.5762   .0026 
.006813       1   1600/0200 
2211 0004 00007Z  OPR REF v 1a 5+         #00201 
  -61900  -7.474  -4.866  -2.995  -1.853  -1.119  -.6956  -.4317  -.2423  -.1691  -.1038 
-.05997 -.03393 -.02729  -.0173 -.01856 -.00459 -.00395 -.00423 -.00289 -.00021   .0026  
.03525       1   1600/0201 
2211 0004 00008Z  OPR REF v 3a 5+         #00202 
  -61900  -27.63  -17.26  -11.06  -6.779  -3.994  -2.545  -1.583  -.8943  -.6059   -.363  
-.1962  -.1393 -.08555 -.06508  -.0414 -.02796 -.01646 -.01783 -.01104 -.00091   .0026  
.03525       1   1600/0202 
2211 0004 00009Z  OPR REF v 5a 5+         #00203 
  -61900  -109.1  -68.39  -42.52  -26.13  -15.82  -9.848  -5.992  -3.833  -2.122  -1.487  
-.8422  -.5633  -.3315  -.2113  -.1475  -.1171 -.04447 -.05794 -.01647 -.04394   .0026  
.03525       1   1600/0203 
2211 0004 00010Z  OPR REF H 1a 5+         #00204 
  -61600  -1.867  -1.178  -.7521  -.4395  -.3266  -.2078  -.1278 -.07568 -.03792 -.03989 
-.02847 -.01431 -.01194 -.00984 -.00421 -.00371 -.00381 -.00302 -.00211 -.00084   .0026 
8.81E-2       1   1600/0204 
2211 0004 00011Z  OPR REF H 3a 5+         #00205 
  -61600  -4.069  -2.648  -1.716  -1.174  -.7027  -.4401  -.2507  -.2385 -.08353  -.1039 
-.04144 -.04455 -.03125 -.03556 -.01036  .00308 -.01147  -.0159 -.00048 -.00407   .0026 
8.81E-2       1   1600/0205 
2211 0004 00012Z  OPR REF H 5a 5+         #00206 
  -61600  -13.08  -8.942  -5.353  -3.775  -2.521  -1.349  -.8574  -.5763  -.3975  -.1781  
-.2303  -.1062   -.128  .01333 -.01329    .003  .03243  .00224  .00373 -.00565   .0026 
8.81E-2       1   1600/0206 
 
TEM 25 
 
2211 0005 00001Z  OPR REF u 1a 5+         #00207 
  -59600  -197.7  -107.6  -65.06  -37.69  -20.16  -11.82  -6.762  -3.922   -2.26  -1.301  
-.5312  -.3623  -.2077    -.11 -.07117 -.07639 -.05394  -.0248 -.01633 -.01024   .0026 
.006813       1   1600/0207 
2211 0005 00002Z  OPR REF u 3a 5+         #00208 
  -59600  -814.3  -405.4  -257.7  -150.1  -82.68  -47.98  -27.28  -15.81  -9.032  -5.287  
-2.724  -1.714  -1.048  -.5724   -.369  -.2666  -.1538 -.09319 -.05955  -.0422   .0026 
.006813       1   1600/0208 
2211 0005 00003Z  OPR REF u 5a 5+         #00209 
  -59300   -3044   -1706   -1059  -605.4  -337.2  -194.2  -110.9  -64.22  -36.77  -21.38   
-11.4  -7.405  -4.345  -2.303  -1.555  -.9854   -.563  -.3197  -.1963  -.1074   .0026 
.006813       1   1600/0209 
2211 0005 00004Z  OPR REF u 7a 5+         #00210 
  -59300  -14330   -5292   -4524   -2423   -1323  -707.3  -437.2  -259.3  -147.2     -84  
-47.79  -28.64  -17.46   -9.22  -6.248  -3.699  -2.161  -1.362  -.7446  -.5354   .0026 
.006813       1   1600/0210 
2211 0005 00005Z  OPR REF v 1a 5+         #00211 
  -57800  -5.409  -3.541  -2.145  -1.349  -.8398   -.528  -.3162  -.1932  -.1164 -.07268 
-.05028 -.02887 -.02132  -.0137 -.01206 -.00285 -.00296 -.00489 -.00266 -.00051   .0026  
.03525       1   1600/0211 
2211 0005 00006Z  OPR REF v 1a 5+         #00212 
  -57600  -5.455  -3.489  -2.178  -1.432  -.8753    -.53  -.3501  -.2141  -.1474 -.07822 
-.04926  -.0362 -.02891 -.01873 -.01148 -.00668 -.00156 -.00181 -.00141  .00047   .0026  
.03525       1   1600/0212 
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2211 0005 00007Z  OPR REF v 5a 5+         #00213 
  -57600  -73.01  -47.53  -29.61   -18.4  -11.74  -7.105  -4.432  -2.738  -1.873  -1.019  
-.6016  -.5135  -.3606  -.1893  -.1696  -.1075  -.0362 -.04745 -.02898  .00808   .0026  
.03525       1   1600/0213 
2211 0005 00008Z  OPR REF v 7a 5+         #00214 
  -57600  -310.6  -185.4  -115.1  -74.02  -44.33  -28.29  -18.02  -12.21  -5.696  -4.489  
-3.314  -1.559  -1.495   -.454  -.3529  -.2004   -.455 -.09406 -.09527  .02479   .0026  
.03525       1   1600/0214 
2211 0005 00009Z  OPR REF H 3a 5+         #00215 
  -57800  -3.237  -2.253   -1.45   -.883  -.7064  -.3971  -.2711  -.1393  -.1007 -.08094 
-.05359  -.0254 -.00744 -.01074 -.01579 -.00618 -.00415  .00602 -.00359  .00966   .0026 
8.81E-2       1   1600/0215 
2211 0005 00010Z  OPR REF H 5a 5+         #00216 
  -59800   -10.5  -7.221  -4.776  -2.941  -1.797  -1.192  -.6827  -.5099  -.3375  -.2098  
-.1423 -.08526  -.1266 -.03568 -.06271 -.03956 -.02093  -.0356   .0074 -.00099   .0026 
8.81E-2       1   1600/0216 
XXXXXX                                           
  -59800   -10.5  -7.221  -4.776  -2.941  -1.797  -1.192  -.6827  -.5099  -.3375  -.2098  
-.1423 -.08526  -.1266 -.03568 -.06271 -.03956 -.02093  -.0356   .0074 -.00099   .0026 
8.81E-2       1   1600/0216 
 
TEM 26 
 
Data from Geonics TEM58 RX.                   / 
 
      0       0       0       0       0       0       0       0       0       0       0       
0       0       0       0       0       0       0       0       0       0       0       0       
0      0/   / 
2311 0001 00001H  HDR REF a 8+RXA=31.4m*m      / 
  231103       0       0       0       3       6     100     100       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      63      0/   / 
 Comment: 0                                    / 
  231103       0       0       0       3       6     100     100       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      63      0/   / 
2311 0001 00001Z  OPR REF u 1a 5+         #00218 
  -61900  -346.6    -150   -54.1  -26.99  -13.87  -9.819  -6.219  -3.904  -2.371  -1.476  
-.7373  -.4978  -.3194  -.1919  -.1267  -.1284 -.07831 -.04585 -.02878 -.02128    .006 
.006813       3  10000/0218 
2311 0001 00002Z  OPR REF u 3a 5+         #00219 
  -61600   -1466  -592.7  -206.4  -103.9  -58.16  -39.97  -25.05  -15.79  -9.654  -6.019  
-3.459  -2.317   -1.49  -.8422  -.5997  -.4276  -.2797    -.17  -.1145 -.05086    .006 
.006813       3  10000/0219 
2311 0001 00003Z  OPR REF u 5a 5+         #00220 
  -61600   -7258   -2800  -775.6  -368.8  -239.8  -161.2  -102.2  -63.74  -38.94  -24.23  
-14.59    -9.4  -5.887  -3.547  -2.453  -1.653  -1.075  -.6807   -.436  -.2498    .006 
.006813       3  10000/0220 
2311 0001 00004Z  OPR REF u 7a 5+         #00221 
  -61600  -13670   -9453   -4135   -1517  -902.8  -757.9  -385.8  -248.9  -150.6  -94.27  
-59.22  -37.92  -23.91  -13.99   -9.83   -6.44   -4.19  -2.694  -1.655  -1.136    .006 
.006813       3  10000/0221 
2311 0001 00005Z  OPR REF v 1a 5+         #00222 
  -57600  -5.321  -3.615  -2.381  -1.648   -1.01  -.6788  -.4995  -.3034  -.2134   -.132  
-.1028 -.06199 -.04978 -.03343 -.02541 -.01231 -.01009 -.00516 -.00361 -.00081    .006  
.03525       3  10000/0222 
2311 0001 00006Z  OPR REF v 3a 5+         #00223 
  -58300  -18.22  -12.42  -8.256  -5.538  -3.753  -2.616  -1.627  -1.086  -.7153  -.5906  
-.3463  -.2807  -.1802  -.1305  -.1086 -.04997 -.02728  -.0272 -.01482 -.00925    .006  
.03525       3  10000/0223 
2311 0001 00007Z  OPR REF v 5a 5+         #00224 
  -58300  -72.51   -49.8  -32.81  -22.17   -14.5  -9.876  -6.581  -4.431  -3.078  -2.175  
-1.615  -1.035  -.7155  -.5274  -.3243   -.201  -.1166 -.06872 -.06228  .00389    .006  
.03525       3  10000/0224 
2311 0001 00008Z  OPR REF u 5a 5+         #00225 
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  -46100  -288.6    -605  -471.8  -238.4  -144.4  -103.3  -67.98  -43.57  -27.16  -17.56  
-10.53  -6.962  -4.387  -2.633  -1.811  -1.173  -.7954  -.4927  -.3222  -.2338    .006 
.006813       3  10000/0225 
2311 0001 00009Z  OPR REF v 3a 5+         #00226 
  -48400  -14.07  -9.775  -6.973  -4.548  -3.035  -2.134  -1.458   -.939  -.5892  -.4656  
-.3305  -.1799   -.169 -.07643  -.0799 -.05034 -.03324 -.00909 -.00851 -.00697    .006  
.03525       3  10000/0226 
2311 0001 00010Z  OPR REF v 5a 5+         #00227 
  -48200  -55.33  -37.69  -25.87  -17.74  -12.58  -7.676   -5.45  -3.427  -2.399  -1.793  
-1.196  -.9064  -.5588  -.3678  -.2598  -.1513  -.1159 -.09359 -.03135  .01364    .006  
.03525       3  10000/0227 
2311 0001 00011Z  OPR REF v 7a 5+         #00228 
  -47900  -211.6  -149.4  -100.5  -68.59  -46.73  -31.96  -20.98  -12.54  -10.98  -7.101  
-4.293   -3.09  -2.979  -1.562  -.8564  -.9176  -.5354  -.1052  -.2545 -.03809    .006  
.03525       3  10000/0228 
2311 0001 00012Z  OPR REF H 3a 5+         #00229 
  -48200  -3.389  -2.456  -1.622  -1.074  -.8069  -.5289  -.3654  -.2941  -.1937  -.1366  
-.1035 -.05778 -.03832 -.03314 -.01055 -.01284 -.00648 -.00437   .0076  .00022    .006 
8.81E-2       3  10000/0229 
2311 0001 00013Z  OPR REF H 5a 5+         #00230 
  -49900  -11.19  -8.033   -5.69  -3.695  -2.773  -1.906  -1.355  -1.035  -.6444  -.4462  
-.3148  -.1966 -.05915  -.1972 -.06384 -.04974 -.05868 -.00108 -.01925 -.01798    .006 
8.81E-2       3  10000/0230 
XXXXXX                                           
  -49900  -11.19  -8.033   -5.69  -3.695  -2.773  -1.906  -1.355  -1.035  -.6444  -.4462  
-.3148  -.1966 -.05915  -.1972 -.06384 -.04974 -.05868 -.00108 -.01925 -.01798    .006 
8.81E-2       3  10000/0230 
 
TEM 27 
 
Data from Geonics TEM58 RX.                   / 
       0       0       0       0       0       0       0       0       0       0       0       
0       0       0       0       0       0       0       0       0       0       0       0       
0      0/   / 
2411 0001 00001H  HDR REF a 8+RXA=31.4m*m      / 
  241103       0       0       0       3       6     100     100       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      64      0/   / 
 Comment: 0                                    / 
  241103       0       0       0       3       6     100     100       0       0    31.4      
47       0       1       0       0       0       0       0       0       0       0       
0      64      0/   / 
2411 0001 00001Z  OPR REF u 1a 5+         #00232 
   61400  -142.3  -34.74   1.351   5.681   6.151   4.869   3.575   2.509   1.762   1.202   
.9661   .6579   .4363   .2818   .1858  .08104  .06095  .03903  .02365  .01399    .006 
.006813       3  10000/0232 
2411 0001 00002Z  OPR REF u 3a 5+         #00233 
   59300  -655.8  -150.2    7.91   24.89   23.61   19.54    14.3   10.05   7.097   4.828    
3.51   2.398   1.559   .9566   .7569   .3999   .2836     .17   .1296  .05773    .006 
.006813       3  10000/0233 
2411 0001 00003Z  OPR REF u 5a 5+         #00234 
   61600   -2859  -616.9   34.91   102.6   95.56   77.85   57.16   40.45   28.34   19.86   
13.48   9.192   6.408   3.947   2.744   1.833   1.201   .7224   .4687   .2811    .006 
.006813       3  10000/0234 
2411 0001 00004Z  OPR REF u 7a 5+         #00235 
   61600   -9978   -4687   213.7     420   362.2   401.7   218.6   149.3   109.7   78.19   
52.83   36.87   24.92   15.96    11.2   7.043   4.929   3.027   1.796   1.264    .006 
.006813       3  10000/0235 
2411 0001 00005Z  OPR REF v 1a 5+         #00236 
   63400   1.998   1.601   1.234   .9796   .7459   .5428   .3908   .3032   .1828   .1529  
.09728  .07705  .04926  .03372  .01994  .01306  .00701  .00647  .00319  .00195    .006  
.03525       3  10000/0236 
2411 0001 00006Z  OPR REF v 3a 5+         #00237 
   54500   8.708   6.807    5.01   3.837   2.732   2.058   1.453   .9511   .7183    .522   
.3171   .2364   .1791   .1396   .1002   .0485  .02728  .02488  .01706  .00305    .006  
.03525       3  10000/0237 
2411 0001 00007Z  OPR REF v 5a 5+         #00238 
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   51700   37.02   28.93   21.36   15.55   11.66   8.732    5.54   4.396   2.912       2   
1.487    .953   .6529   .4335   .2372   .2037   .1129    .121   .0724  .06181    .006  
.03525       3  10000/0238 
2411 0001 00008Z  OPR REF v 7a 5+         #00239 
   51500   144.8   113.7    86.4   63.97   43.97   34.11   26.22   14.61   10.97   8.647   
5.566   4.162   2.563   1.789   1.335   .7391   .7579   .4726   .3961   .2129    .006  
.03525       3  10000/0239 
2411 0001 00009Z  OPR REF v 7a 5+         #00240 
   51500   149.2   113.3   85.64   64.54   46.73   32.99   23.51   15.92   11.96   8.188   
5.574   4.001   2.848   2.097   1.487   .7467   .6753   .4772   .1831     .23    .006  
.03525       3  10000/0240 
2411 0001 00010Z  OPR REF H 1a 5+         #00241 
   51500  -.3703  -.1944 -.09381 -.01949  .03518  .04047  .02814  .02848  .02428  .02719  
.01062  .00736  .01011 -.00074  .00338 -.00217   .0013 -.00048  .00164 -.00176    .006 
8.81E-2       3  10000/0241 
2411 0001 00011Z  OPR REF H 5a 5+         #00242 
   49700   9.112   6.886   5.145   3.865   2.667   1.881   1.358   1.057   .7335   .5071   
.3519   .2942   .2004   .1226   .1398  .08804  .05108  .05614  .01792  .05995    .006 
8.81E-2       3  10000/0242 
2411 0001 00012Z  OPR REF H 7a 5+         #00243 
   49200   37.81   30.14   21.71   13.93   12.73   7.533   5.744   4.149   3.217   1.946   
1.324   .8798    .632   .6828   .3433   .3245   .1519   .2086  .08195 -.00369    .006 
8.81E-2       3  10000/0243 
 
TEM 28 
 
2411 0002 00001Z  OPR REF u 1a 5+         #00244 
  -43300      65   13.48  -1.708  -3.894  -2.632  -2.227  -1.489  -.9459  -.6129  -.4061  
-.1019   -.116  -.1004 -.08207 -.06066 -.08444 -.05237 -.03411 -.02215 -.01232    .006 
.006813       3  10000/0244 
2411 0002 00002Z  OPR REF u 3a 5+         #00245 
  -51200   279.2   60.93  -5.706  -14.55   -12.8  -9.791  -6.536  -4.131  -2.662  -1.782  
-.9661  -.8131  -.6163  -.4087  -.3128  -.2629   -.183  -.1129 -.08441 -.05881    .006 
.006813       3  10000/0245 
2411 0002 00003Z  OPR REF u 5a 5+         #00246 
  -51200    1089   241.5  -38.19  -58.62  -54.48  -39.37  -26.81  -16.77  -10.88   -7.57  
-4.447   -3.64  -2.506   -1.88  -1.274  -1.021  -.6576  -.4834  -.2762  -.1996    .006 
.006813       3  10000/0246 
2411 0002 00004Z  OPR REF u 7a 5+         #00247 
  -51200    4981    2653  -390.3  -392.5  -240.1  -144.2  -111.6  -67.21  -42.85  -29.78     
-19  -14.36  -10.95  -6.989  -5.876   -3.79   -2.95  -1.874  -1.143  -.8772    .006 
.006813       3  10000/0247 
2411 0002 00005Z  OPR REF v 1a 5+         #00248 
  -43300  -2.119  -1.434   -.937  -.7228  -.4901  -.3519  -.2601  -.1679  -.1383 -.08289 
-.07471  -.0384 -.03109 -.02042 -.02222 -.00416 -.00896 -.00508 -.00585 -.00275    .006  
.03525       3  10000/0248 
2411 0002 00006Z  OPR REF v 3a 5+         #00249 
  -45900  -5.621  -3.906  -2.682  -2.026  -1.417   -1.07  -.7443  -.5872  -.4216  -.3319  
-.2489  -.1873  -.1461  -.1034 -.05268 -.05607 -.04741 -.01741 -.00644 -.01129    .006  
.03525       3  10000/0249 
2411 0002 00007Z  OPR REF v 5a 5+         #00250 
  -45900   -20.4  -13.71  -9.135  -7.448  -5.377  -3.811  -2.896  -2.208  -1.609  -1.214  
-.9322  -.7166  -.4723   -.286  -.2944  -.1268  -.1002 -.02684 -.01981 -.03685    .006  
.03525       3  10000/0250 
2411 0002 00008Z  OPR REF v 7a 5+         #00251 
  -45900  -77.46  -52.07     -40  -26.23  -20.53  -15.86  -10.89  -9.671  -7.443  -5.309  
-3.715  -3.278  -2.448  -2.175  -.8179  -.8548  -.3014  .04207   .2133   .0202    .006  
.03525       3  10000/0251 
2411 0002 00009Z  OPR REF H 3a 5+         #00252 
  -45100  -1.955  -1.522  -1.063  -.7626  -.4927  -.4122  -.3311  -.2088   -.151   -.106 
-.07454  -.0669 -.05146 -.02911 -.02856 -.00567 -.01625  -.0161  -.0076 -.00243    .006 
8.81E-2       3  10000/0252 
2411 0002 00010Z  OPR REF H 5a 5+         #00253 
  -45100  -5.006  -3.915  -2.973  -2.106  -1.799  -1.244  -.9016  -.7887  -.6109  -.4141  
-.2468  -.2738  -.1448 -.09885 -.04747 -.04495 -.03259 -.03756 -.02446 -.01378    .006 
8.81E-2       3  10000/0253 
2411 0002 00011Z  OPR REF H 7a 5+         #00254 
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  -45100  -17.13  -14.85   -11.3  -8.923  -6.998  -5.471  -4.703   -3.78  -3.259  -2.514   
-2.05  -1.256  -.8827  -1.059   -1.18  -.2943  -.4175  -.6283  -.1963  -.4673    .006 
8.81E-2       3  10000/0254 
 
TEM 29 
 
2411 0003 00001Z  OPR REF u 1a 5+         #00255 
  -59600   71.53   16.66  -.6963  -2.595  -1.696  -1.617   -1.22  -.8186  -.5882  -.4714  
-.1664   -.197  -.1741  -.1332  -.1045  -.1233  -.0761 -.05759 -.03184 -.02178    .006 
.006813       3  10000/0255 
2411 0003 00002Z  OPR REF u 3a 5+         #00256 
  -69000   341.9   86.24   .7189   -10.3  -10.52  -7.105   -5.54  -3.586  -2.718  -2.044   
-1.29  -1.169  -.8983  -.6255  -.5163  -.4024  -.3073  -.1962  -.1321 -.08355    .006 
.006813       3  10000/0256 
2411 0003 00003Z  OPR REF u 5a 5+         #00257 
  -69000    1484   294.5   12.59  -46.94  -47.61  -29.55  -22.09  -14.56  -11.78  -7.799  
-5.711  -5.055  -3.847   -2.74   -2.34  -1.721  -1.121  -.8475  -.5496  -.3656    .006 
.006813       3  10000/0257 
2411 0003 00004Z  OPR REF u 7a 5+         #00258 
  -69000    8076    2590     -52  -512.7  -133.8  -136.2  -84.43  -58.22  -41.13  -28.68  
-21.65   -17.2  -12.11  -8.783  -5.841  -3.638  -1.292  -.8382 -.08165   .1865    .006 
.006813       3  10000/0258 
2411 0003 00005Z  OPR REF v 1a 5+         #00259 
  -71600  -2.048  -1.476  -1.047  -.7958  -.6384   -.437   -.371  -.2399  -.2128  -.1509  
-.1174 -.07845 -.06723 -.03638 -.03487 -.01372 -.01254 -.00878 -.00418 -.00334    .006  
.03525       3  10000/0259 
2411 0003 00006Z  OPR REF v 3a 5+         #00260 
  -61100   -4.88   -3.93  -2.769  -2.334   -1.79  -1.426  -1.081  -.9035  -.6727  -.4969  
-.3769  -.2919  -.2216  -.1485  -.1052  -.0608 -.04654 -.02741 -.00109  .01392    .006  
.03525       3  10000/0260 
2411 0003 00007Z  OPR REF v 5a 5+         #00261 
  -60800  -18.12  -13.26  -10.59  -8.827  -6.224  -5.041  -4.929  -3.109  -2.718  -2.077  
-1.641  -1.109  -1.216  -1.067  -.4749  -.2148 -.07792  -.1354  -.0197  -.1406    .006  
.03525       3  10000/0261 
2411 0003 00008Z  OPR REF v 7a 5+         #00262 
  -60800  -69.64  -45.94  -37.72  -29.51  -23.47  -19.97  -16.33  -11.22  -8.298  -6.259  
-4.874  -3.788  -2.437  -1.335     1.5  .05158   .6851   1.633   2.402   1.703    .006  
.03525       3  10000/0262 
2411 0003 00009Z  OPR REF H 3a 5+         #00263 
  -60800  -2.582  -1.795  -1.474   -1.11  -.8636  -.6285  -.5293  -.3241  -.2697  -.2071  
-.1417  -.1298  .02812 -.06303 -.03686 -.03847 -.00496 -.05211 -.00991 -.07581    .006 
8.81E-2       3  10000/0263 
2411 0003 00010Z  OPR REF H 5a 5+         #00264 
  -60600  -7.119  -4.673  -4.997  -3.188  -3.987  -2.005  -1.803   -1.05   -1.35  -.7033  
-.7576  -.8532 -.08366 -.03507 -.06744   .2161   .2046  -.1531  .02855 -.04428    .006 
8.81E-2       3  10000/0264 
2411 0003 00011Z  OPR REF H 7a 5+         #00265 
  -60600  -27.33  -16.51  -18.78  -10.06  -9.533  -9.304  -6.762  -6.481  -4.171   1.137   
2.938   1.579   2.611   2.118   2.986    3.04   3.309   5.389   3.762   3.031    .006 
8.81E-2       3  10000/0265 
 
TEM 30 
 
2411 0004 00001Z  OPR REF u 1a 5+         #00266 
   58300  -41.87  .08069   7.207   4.485   3.459   2.319   1.802   1.447   1.216   .9742   
.9237   .7014   .5206   .3642   .2733   .1521   .1162  .07816   .0581  .03662    .006 
.006813       3  10000/0266 
2411 0004 00002Z  OPR REF u 3a 5+         #00267 
   58300  -160.1   5.371   31.83   18.74    12.4    8.56   6.739   5.491   4.642   3.792   
3.177   2.525   1.885   1.323   1.038   .6964    .502   .3536     .24    .152    .006 
.006813       3  10000/0267 
2411 0004 00003Z  OPR REF u 5a 5+         #00268 
   58100  -675.3   63.77   131.3   74.97    48.6   33.77   26.74   21.69   18.19   15.13   
12.07   9.775   7.445    5.56   4.102   2.957   2.087   1.455   .9842   .6693    .006 
.006813       3  10000/0268 
2411 0004 00004Z  OPR REF u 7a 5+         #00269 
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   58100   -3870   370.1     797   173.2   223.2   97.22   108.6   87.31   71.87   59.87   
48.33    38.5    29.1   20.99   16.04   11.56   7.952   5.616    4.22   2.653    .006 
.006813       3  10000/0269 
2411 0004 00005Z  OPR REF v 1a 5+         #00270 
   60100   .5955   .7091   .8934   .7664   .7151    .631   .4854   .4084   .3224   .2425   
.1884   .1393  .09893  .08064  .04294  .03663  .01672  .01138  .00863  .00369    .006  
.03525       3  10000/0270 
2411 0004 00006Z  OPR REF v 3a 5+         #00271 
   49900   4.475   4.343   3.963   3.318   2.867   2.354   1.861   1.562   1.152   .8717   
.6392   .5046   .3428   .2577     .16   .1144  .06845  .04784  .03056   .0244    .006  
.03525       3  10000/0271 
2411 0004 00007Z  OPR REF v 5a 5+         #00272 
   51200   22.38   18.25   16.97   14.74   11.92   9.589   8.362   6.481   4.227   3.792   
2.656   2.116   1.495   1.001   .5901    .493   .3506   .2101  .01439  .07667    .006  
.03525       3  10000/0272 
2411 0004 00008Z  OPR REF v 7a 5+         #00273 
   51000   87.65   77.99   67.58   61.14   47.79   39.43    33.5   23.97   19.08    14.5   
9.547   7.985   4.671   3.865   2.631   1.407   1.314   .6437   .6477   .3989    .006  
.03525       3  10000/0273 
2411 0004 00009Z  OPR REF H 1a 5+         #00274 
   51000  -.2748 -.07013  .07925   .1333   .1288   .1346  .07242    .082  .03834  .05402  
.02779  .00742   .0109  .00156  .00624  -.0008  .00597  .00616  .00807  .00636    .006 
8.81E-2       3  10000/0274 
2411 0004 00010Z  OPR REF H 3a 5+         #00275 
   51000   1.724    1.73   1.427    1.17   1.125   .7064   .6154   .5083   .3713   .2202    
.158   .1407  .06305  .06536  .00663   .0301   .0145  .01044  .00573  .01006    .006 
8.81E-2       3  10000/0275 
2411 0004 00011Z  OPR REF H 5a 5+         #00276 
   50700   15.36  -2.289   7.207   7.162   5.303   3.124    4.59 -.06497   2.732   1.892   
.6361  -.4796   1.127  -.3198  .03552 -.07185   .1636   .2024  .03508   .1292    .006 
8.81E-2       3  10000/0276 
2411 0004 00012Z  OPR REF H 7a 5+         #00277 
   50700   78.45   82.76   2.581   54.28   -18.5   43.06  -10.41   15.69   .6217   11.88   
4.541   1.714   1.179   -1.15   3.924  -.9377 -.00981    .673   .9044  -.1666    .006 
8.81E-2       3  10000/0277 
2411 0004 00013Z  OPR REF u 5a 5+         #00278 
   49200  -243.8   85.34   134.3   72.16   48.05   32.48   26.36    21.3   17.87   14.85    
11.7   9.508    7.24   5.172   4.008   2.767       2   1.408   .9503    .618    .006 
.006813       3  10000/0278 
XXXXXX                                           
   49200  -243.8   85.34   134.3   72.16   48.05   32.48   26.36    21.3   17.87   14.85    
11.7   9.508    7.24   5.172   4.008   2.767       2   1.408   .9503    .618    .006 
.006813       3  10000/0278 
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TEM Sounding 1 
Northing 1326524 
Easting    592483 
 
  ****************** statistics ***************** 
   
  NSR=  3.88876200E-02   
  undamped 95% confidence intervals   
  parameter, high p, low p 
    1112.87792969    1148.99011230    1077.90063477 
      61.32877731      69.78953552      53.89373398 
       2.42693806       9.69806099       0.60734081 
      51.28548050      53.65629578      49.01942062 
     123.32608032     128.24496460     118.59585571 
   
  v-matrix 
  0.1267-0.2026 0.9668-0.0526 0.0744 
 -0.4154-0.5296-0.1134-0.6848 0.2552 
  0.1010 0.0030-0.0691 0.3004 0.9459 
 -0.6984-0.3272 0.0659 0.6222-0.1171 
 -0.5598 0.7559 0.2084-0.2258 0.1443 
   
  1.0000 0.9999 0.9965 0.9811 0.0670 
   
  final result: 
     field      model     pct diff  time window 
       38.3      37.4        2.3     2.7920 
       44.4      43.6        1.9     2.1900 
       49.9      50.9       -2.0     1.7190 
       59.3      60.4       -2.0     1.3490 
       71.7      72.6       -1.2     1.0590 
       91.7      87.8        4.3     0.8323 
      104.8     105.7       -0.8     0.6543 
      124.6     125.2       -0.4     0.5148 
      143.1     142.8        0.2     0.4055 
      155.1     155.0        0.0     0.3198 
      161.9     160.5        0.9     0.2525 
      164.4     161.9        1.5     0.1998 
      164.6     162.1        1.5     0.1583 
      166.0     166.7       -0.4     0.1258 
      171.4     175.5       -2.4     0.1003 
      184.2     189.5       -2.9     0.0803 
      203.2     208.9       -2.8     0.0648 
      231.4     233.9       -1.1     0.0525 
      268.0     265.0        1.1     0.0428 
      313.5     301.3        3.9     0.0353   
  final parameters 
  layer           1       resistivity=    1112.87792969 
  layer           2       resistivity=      61.32877731 
  layer           3       resistivity=       2.42693806 
  layer           1         thickness=      51.28548050     168.25944519 
  layer           2         thickness=     123.32608032     404.61312866  
 
 rcsq=    0.00010 l1=    0.00731 iterations completed=  2 
 time at end=  13 54 13 
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TEM Sounding 2 
Northing 1327235 
Easting    591925 
 
  ****************** statistics *****************   
  NSR=  5.03447317E-02   
  undamped 95% confidence intervals   
  parameter, high p, low p 
    1291.78955078    1354.84448242    1231.66906738 
      25.56589890      27.13841057      24.08450699 
      49.06314468     186.16770935      12.93023491 
     141.45539856     142.14356995     140.77055359 
      76.11779022     286.07443237      20.25318336 
   
  v-matrix 
 -0.3069 0.6771-0.1074 0.6596-0.0283 
 -0.2626 0.6017-0.0722-0.7507 0.0192 
 -0.5296-0.1819 0.4304-0.0200-0.7077 
 -0.4965-0.3350-0.8001-0.0186-0.0284 
 -0.5567-0.1852 0.3974 0.0261 0.7051 
   
  1.0000 0.9979 0.9590 0.0331 0.0001 
   
  final result:   
     field      model     pct diff  time window 
       91.3      77.8       14.8     2.7920 
       72.8      79.1       -8.7     2.1900 
       81.1      80.8        0.4     1.7190 
       86.5      84.9        1.8     1.3490 
       91.5      91.0        0.6     1.0590 
      101.6      99.2        2.3     0.8323 
      111.7     110.7        0.9     0.6543 
      124.4     125.6       -0.9     0.5148 
      141.2     145.2       -2.9     0.4055 
      168.5     169.9       -0.9     0.3198 
      201.8     204.0       -1.0     0.2525 
      247.9     248.1       -0.1     0.1998 
      304.4     305.3       -0.3     0.1583 
      375.8     378.0       -0.6     0.1258 
      465.6     469.5       -0.8     0.1003 
      579.2     583.2       -0.7     0.0803 
      719.9     720.3       -0.1     0.0648 
      882.8     886.5       -0.4     0.0525 
     1092.9    1086.2        0.6     0.0428 
     1316.6    1310.2        0.5     0.0353   
  final parameters   
  layer           1       resistivity=    1291.78955078 
  layer           2       resistivity=      25.56589890 
  layer           3       resistivity=      49.06314468 
  layer           1         thickness=     141.45539856     464.09249878 
  layer           2         thickness=      76.11779022     249.73028564 
 rcsq=    0.00044 l1=    0.00871 iterations completed=  3 
 time at end=  15 48 38 
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TEM Sounding 3 
Northing 1327689 
Easting    591987 
 
  ****************** statistics *****************   
  NSR=  5.49687482E-02   
  undamped 95% confidence intervals   
  parameter, high p, low p 
    1954.00000000    2065.32983398    1848.67126465 
      22.00000191      23.61010170      20.49970245 
      14.00000095      20.99141121       9.33715248 
     172.00001526     172.56266785     171.43919373 
      84.00000763      92.73737335      76.08584595 
   
  v-matrix 
 -0.1102 0.7967-0.4954 0.3140-0.0948 
 -0.0953-0.4243-0.8489-0.2427 0.1771 
  0.0241 0.1292 0.0989 0.1318 0.9775 
 -0.9886-0.0323 0.1414-0.0361 0.0192 
  0.0302 0.4092 0.0643-0.9076 0.0611 
   
  1.0000 0.9783 0.9535 0.8622 0.2982 
   
  final result:     
     field      model     pct diff  time window 
       59.8      70.0      -17.0     2.7920 
       76.6      76.7       -0.1     2.1900 
       94.8      85.2       10.1     1.7190 
      105.6      96.3        8.8     1.3490 
      116.4     110.5        5.0     1.0590 
      130.7     128.3        1.8     0.8323 
      154.3     149.3        3.2     0.6543 
      177.7     177.7        0.1     0.5148 
      210.5     211.5       -0.5     0.4055 
      252.0     253.5       -0.6     0.3198 
      307.9     306.3        0.5     0.2525 
      369.5     372.9       -0.9     0.1998 
      449.7     459.3       -2.1     0.1583 
      555.7     565.6       -1.8     0.1258 
      699.2     706.9       -1.1     0.1003 
      865.0     887.1       -2.5     0.0803 
     1087.9    1109.1       -2.0     0.0648 
     1361.0    1383.5       -1.7     0.0525 
     1703.3    1718.4       -0.9     0.0428 
     2230.3    2098.6        5.9     0.0353   
  final parameters   
  layer           1       resistivity=    1954.00000000 
  layer           2       resistivity=      22.00000191 
  layer           3       resistivity=      14.00000095 
  layer           1         thickness=     172.00001526     564.30450439 
  layer           2         thickness=      84.00000763     275.59057617 
 rcsq=    0.00069 l1=    0.01443 iterations completed=  0 
 time at end=   6 51 45 
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TEM Sounding 4 
Northing 1325187 
Easting    590327 
 
  ****************** statistics *****************   
  NSR=  8.85149390E-02   
  undamped 95% confidence intervals   
  parameter, high p, low p 
    1109.00024414    1121.77075195    1096.37524414 
      88.59999847      90.33428955      86.89900208 
     143.40002441     144.79930115     142.01425171 
   
  v-matrix 
  0.3338-0.9246 0.1835 
  0.5307 0.0234-0.8472 
  0.7791 0.3802 0.4985 
   
  1.0000 0.9990 0.9955 
   
  final result:     
     field      model     pct diff  time window 
 
      186.2     162.1       13.0     1.7190 
      158.7     167.8       -5.7     1.3490 
      202.5     177.6       12.3     1.0590 
      186.5     190.2       -2.0     0.8323 
      215.9     205.4        4.9     0.6543 
      221.8     224.2       -1.1     0.5148 
      243.3     247.2       -1.6     0.4055 
      267.9     274.0       -2.3     0.3198 
      295.3     308.5       -4.4     0.2525 
      338.5     350.2       -3.4     0.1998 
      389.3     400.9       -3.0     0.1583 
      455.2     462.2       -1.5     0.1258 
      532.8     536.2       -0.6     0.1003 
      625.4     625.1        0.0     0.0803 
      729.5     728.4        0.2     0.0648 
      860.3     848.5        1.4     0.0525 
      993.5     985.5        0.8     0.0428 
     1155.4    1129.4        2.3     0.0353   
  final parameters 
   
  layer           1       resistivity=    1109.00024414 
  layer           2       resistivity=      88.59999847 
  layer           1         thickness=     143.40002441     470.47250366 
  
 
 rcsq=    0.00061 l1=    0.01494 iterations completed=  0 
 time at end=   8 38 41 
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TEM Sounding 5 
Northing 1324863 
Easting    591718 
 
****************** statistics ***************** 
    NSR=  6.49308562E-02   
  undamped 95% confidence intervals   
  parameter, high p, low p 
    1734.46313477    1856.07067871    1620.82312012 
      99.30870819     105.34701538      93.61650848 
       3.81691694       4.11716461       3.53856516 
     218.74584961     222.80007935     214.76539612 
     105.84070587     107.17465210     104.52336121 
   
  v-matrix 
 -0.4589 0.0682-0.0594-0.7467-0.4731 
 -0.0784 0.0835 0.7670 0.3342-0.5357 
 -0.0768 0.3929 0.5515-0.3633 0.6353 
 -0.7402-0.5591 0.0975 0.2109 0.2923 
 -0.4791 0.7221-0.3076 0.3929-0.0128 
   
  1.0000 1.0000 1.0000 0.9998 0.9986 
   
  final result:     
     field      model     pct diff  time window 
      122.2     133.6       -9.3     2.7920 
      202.9     194.4        4.2     1.7190 
      234.8     235.3       -0.2     1.3490 
      287.1     295.4       -2.9     1.0590 
      464.9     458.1        1.5     0.6543 
      575.0     576.0       -0.2     0.5148 
      721.0     710.8        1.4     0.4055 
      865.4     852.8        1.5     0.3198 
      936.1     980.1       -4.7     0.2525 
     1128.2    1078.8        4.4     0.1998 
     1094.0    1148.3       -5.0     0.1583 
     1193.4    1211.3       -1.5     0.1258 
     1390.9    1291.1        7.2     0.1003 
     1441.4    1402.2        2.7     0.0803 
     1577.1    1565.7        0.7     0.0648 
     1715.9    1769.5       -3.1     0.0525 
     1894.5    1997.3       -5.4     0.0428 
     1992.4    2210.8      -11.0     0.0353 
   
  final parameters   
  layer           1       resistivity=    1734.46313477 
  layer           2       resistivity=      99.30870819 
  layer           3       resistivity=       3.81691694 
  layer           1         thickness=     218.74584961     717.67010498 
  layer           2         thickness=     105.84070587     347.24639893 
  
 
 rcsq=    0.00056 l1=    0.01590 iterations completed=  5 
 time at end=  19  4 45 
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TEM Sounding 6 
Northing 1325700 
Easting    591970 
 
****************** statistics *****************   
  NSR=      0.13445368 
  undamped 95% confidence intervals   
  parameter, high p, low p 
    1452.07958984    1480.79748535    1423.91857910 
     239.29620361     244.56399536     234.14189148 
      71.16038513     305.78323364      16.56009865 
     243.05577087     249.51628113     236.76254272 
     151.26618958     333.01931763      68.70910645 
   
  v-matrix 
 -0.7187-0.0210-0.6901 0.0809-0.0164 
 -0.6947 0.0568 0.7096-0.1027 0.0047 
 -0.0134 0.0379 0.0529 0.5157 0.8542 
 -0.0245-0.9961 0.0508-0.0312 0.0595 
 -0.0084-0.0509 0.1217 0.8462-0.5162 
   
  1.0000 0.6919 0.4187 0.0049 0.0002 
   
  final result:     
     field      model     pct diff  time window 
      233.1     209.7       10.0     2.7920 
      263.4     229.5       12.9     2.1900 
      238.1     269.5      -13.2     1.7190 
      592.1     545.5        7.9     0.5148 
      722.0     635.6       12.0     0.4055 
      662.5     736.3      -11.1     0.3198 
      861.9     844.5        2.0     0.2525 
     1026.5     954.5        7.0     0.1998 
     1060.1    1063.6       -0.3     0.1583 
     1220.4    1171.4        4.0     0.1258 
     1294.3    1281.8        1.0     0.1003 
     1339.9    1398.4       -4.4     0.0803 
     1465.3    1517.3       -3.6     0.0648 
     1594.4    1632.7       -2.4     0.0525 
     1629.6    1734.3       -6.4     0.0428 
     1660.4    1811.6       -9.1     0.0353 
   
  final parameters   
  layer           1       resistivity=    1452.07958984 
  layer           2       resistivity=     239.29620361 
  layer           3       resistivity=      71.16038513 
  layer           1         thickness=     243.05577087     797.42706299 
  layer           2         thickness=     151.26618958     496.28015137 
  
 rcsq=    0.00175 l1=    0.02932 iterations completed=  2 
 time at end=  20 20 53 
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TEM Sounding 7 
Northing 1325804 
Easting    595709 
 
****************** statistics *****************   
  NSR=      0.12513150   
  undamped 95% confidence intervals   
  parameter, high p, low p 
     313.09045410     313.78561401     312.39685059 
     147.37446594     152.35807800     142.55386353 
      25.11103821      25.87099648      24.37340355 
      46.00000381 fixed parameter 
      86.21862793      93.53477478      79.47473907 
   
  v-matrix 
 -0.9934 0.0673-0.0780 0.0493 
 -0.0781-0.4389 0.8292 0.3371 
  0.0088-0.7607-0.5450 0.3525 
 -0.0829-0.4736 0.0959-0.8716 
   
  1.0000 1.0000 1.0000 1.0000 
   
  final result:     
     field      model     pct diff  time window 
       87.8      82.1        6.4     0.6959 
       98.9      93.4        5.6     0.5456 
      108.4     106.2        2.0     0.4277 
      127.0     121.6        4.2     0.3352 
      134.8     139.6       -3.6     0.2628 
      172.6     160.4        7.1     0.2060 
      192.0     180.3        6.1     0.1664 
      208.8     206.3        1.2     0.1267 
      224.2     227.2       -1.4     0.0994 
      263.8     243.7        7.6     0.0779 
      242.3     255.3       -5.3     0.0611 
      256.3     263.8       -2.9     0.0479 
      271.5     272.3       -0.3     0.0376 
      289.4     283.9        1.9     0.0294 
      309.5     299.9        3.1     0.0231 
      334.3     321.2        3.9     0.0181 
      347.6     347.3        0.1     0.0142 
      384.0     378.3        1.5     0.0111 
      459.5     413.2       10.1     0.0087 
      395.7     452.2      -14.3     0.0068 
   
  final parameters   
  layer           1       resistivity=     313.09045410 
  layer           2       resistivity=     147.37446594 
  layer           3       resistivity=      25.11103821 
  layer           1         thickness=      46.00000381     150.91864014 
  layer           2         thickness=      86.21862793     282.86950684 
  
 rcsq=    0.00074 l1=    0.01939 iterations completed=  5 
 time at end=  18 42 33 
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TEM Sounding 8 
Northing 1326305 
Easting    594825 
 
****************** statistics *****************   
  NSR=  9.30849910E-02   
  undamped 95% confidence intervals   
  parameter, high p, low p 
     957.34478760    1009.29760742     908.06616211 
     100.61487579     105.17475128      96.25269318 
      26.57939911      35.47103500      19.91665840 
      78.84240723      81.09316254      76.65412140 
     233.69670105     268.85641479     203.13499451 
   
  v-matrix 
 -0.1456 0.8602 0.1335 0.4546 0.1200 
 -0.5938-0.2363 0.7570-0.0014 0.1361 
  0.0365 0.1425-0.0841-0.4629 0.8701 
 -0.7905 0.0248-0.5975-0.1027-0.0833 
 -0.0015 0.4282 0.2121-0.7540-0.4507 
   
  1.0000 0.9984 0.9949 0.9841 0.8504 
   
  final result:     
     field      model     pct diff  time window 
      122.1     127.8       -4.6     1.7190 
      151.8     138.6        8.7     1.3490 
      142.4     150.4       -5.7     1.0590 
      164.7     162.4        1.4     0.8323 
      174.0     173.4        0.4     0.6543 
      180.9     182.3       -0.8     0.5148 
      184.5     191.1       -3.6     0.4055 
      201.3     198.4        1.4     0.3198 
      208.1     209.4       -0.7     0.2525 
      228.6     223.5        2.2     0.1998 
      248.2     241.9        2.6     0.1583 
      268.0     265.0        1.1     0.1258 
      297.3     293.4        1.3     0.1003 
      329.2     327.8        0.4     0.0803 
      362.0     367.8       -1.6     0.0648 
      406.0     415.4       -2.3     0.0525 
      454.5     471.5       -3.8     0.0428 
      513.4     535.3       -4.3     0.0353 
   
  final parameters   
  layer           1       resistivity=     957.34478760 
  layer           2       resistivity=     100.61487579 
  layer           3       resistivity=      26.57939911 
  layer           1         thickness=      78.84240723     258.66931152 
  layer           2         thickness=     233.69670105     766.72143555 
  
 rcsq=    0.00030 l1=    0.01129 iterations completed=  1 
 time at end=  17 31  4 
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TEM Sounding 9 
Northing 1326177 
Easting    594284 
 
****************** statistics *****************   
  NSR=  6.38336241E-02   
  undamped 95% confidence intervals   
  parameter, high p, low p 
    9098.91503906    9718.63281250    8518.71484375 
     130.79086304     134.73233032     126.96469116 
     111.93248749     112.77388763     111.09736633 
   
  v-matrix 
  0.0478 0.1086-0.9929 
  0.3536 0.9279 0.1185 
  0.9342-0.3568 0.0059 
   
  1.0000 0.9969 0.9876 
   
  final result:   
      field      model     pct diff  time window 
      229.8     216.6        5.7     1.0590 
      222.9     225.7       -1.3     0.8323 
      243.4     239.3        1.7     0.6543 
      252.9     255.5       -1.0     0.5148 
      254.9     273.8       -7.4     0.4055 
      301.6     298.2        1.1     0.3198 
      330.6     327.5        0.9     0.2525 
      363.2     362.7        0.1     0.1998 
      403.0     405.4       -0.6     0.1583 
      448.2     457.0       -2.0     0.1258 
      497.8     519.6       -4.4     0.1003 
      584.9     595.6       -1.8     0.0803 
      681.7     686.2       -0.6     0.0648 
      795.5     795.6        0.0     0.0525 
      971.2     928.3        4.4     0.0428 
     1107.6    1082.5        2.3     0.0353 
   
  final parameters   
  layer           1       resistivity=    9098.91503906 
  layer           2       resistivity=     130.79086304 
  layer           1         thickness=     111.93248749     367.23257446 
  
 rcsq=    0.00021 l1=    0.00958 iterations completed=  1 
 time at end=  19  2 44 
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TEM Sounding 11 
Northing 1323995 
Easting    595063 
 
****************** statistics *****************   
  NSR=      0.13660671   
  undamped 95% confidence intervals   
  parameter, high p, low p 
     951.12609863    1074.44445801     841.96154785 
      79.74688721     106.17813873      59.89524841 
      11.63359070      13.12540150      10.31133556 
      48.09865952      60.31246948      38.35825348 
     106.33586121     113.77901459      99.37962341 
   
  v-matrix 
 -0.5281 0.3122-0.3326 0.7061-0.1205 
 -0.3762-0.5529-0.0604 0.0607 0.7386 
 -0.4241 0.3332-0.4868-0.6853 0.0499 
 -0.4553-0.5833 0.1221-0.1356-0.6474 
 -0.4387 0.3816 0.7961-0.0987 0.1355 
   
  1.0000 0.6218 0.0822 0.0146 0.0024 
   
  final result:     
     field      model     pct diff  time window 
       35.6      43.1      -21.1     1.7190 
       61.6      67.4       -9.4     0.8323 
       80.8      78.6        2.8     0.6543 
       92.1      91.6        0.6     0.5148 
      107.2     107.4       -0.2     0.4055 
      118.6     124.4       -4.9     0.3198 
      135.9     141.9       -4.4     0.2525 
      156.1     157.9       -1.2     0.1998 
      165.0     171.2       -3.8     0.1583 
      176.5     181.6       -2.9     0.1258 
      189.6     190.5       -0.5     0.1003 
      203.3     200.1        1.6     0.0803 
      213.0     211.9        0.6     0.0648 
      227.0     227.2       -0.1     0.0525 
      245.2     247.0       -0.7     0.0428 
      256.2     270.5       -5.6     0.0353 
   
  final parameters   
  layer           1       resistivity=     951.12609863 
  layer           2       resistivity=      79.74688721 
  layer           3       resistivity=      11.63359070 
  layer           1         thickness=      48.09865952     157.80400085 
  layer           2         thickness=     106.33586121     348.87094116 
  
 rcsq=    0.00095 l1=    0.01556 iterations completed=  1 
 time at end=  15  6 36 
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TEM Sounding 12 
Northing 1324507 
Easting    594507 
 
****************** statistics *****************   
  NSR=  3.87944244E-02   
  undamped 95% confidence intervals   
  parameter, high p, low p 
    1790.78979492    2028.06127930    1581.27770996 
     118.36209106     118.74114990     117.98424530 
      18.65466118      19.45916748      17.88341522 
      70.34450531      70.91044617      69.78308868 
     153.91784668     156.17877197     151.68966675 
   
  v-matrix 
  0.1521-0.1062 0.2245 0.2819 0.9142 
  0.8155 0.5513-0.0101-0.1753-0.0151 
  0.1048 0.1182 0.3066 0.8718-0.3478 
  0.5439-0.8190 0.0132-0.0306-0.1794 
  0.0706-0.0043-0.9248 0.3589 0.1042 
   
  1.0000 1.0000 0.9998 0.9986 0.9708 
   
  final result:   
     field      model     pct diff  time window 
       79.8      83.4       -4.5     2.1900 
       89.5      92.4       -3.3     1.7190 
      107.6     103.6        3.7     1.3490 
      115.3     117.3       -1.7     1.0590 
      134.9     134.4        0.3     0.8323 
      153.3     154.1       -0.5     0.6543 
      175.7     178.6       -1.6     0.5148 
      198.8     204.2       -2.7     0.4055 
      229.9     229.8        0.1     0.3198 
      254.0     252.6        0.6     0.2525 
      273.0     270.4        1.0     0.1998 
      290.5     287.5        1.0     0.1583 
      302.7     304.4       -0.6     0.1258 
      321.1     324.4       -1.0     0.1003 
      346.3     350.4       -1.2     0.0803 
      378.3     383.7       -1.4     0.0648 
      422.5     426.1       -0.8     0.0525 
      479.8     478.6        0.3     0.0428 
      548.2     539.9        1.5     0.0353 
   
  final parameters   
  layer           1       resistivity=    1790.78979492 
  layer           2       resistivity=     118.36209106 
  layer           3       resistivity=      18.65466118 
  layer           1         thickness=      70.34450531     230.78906250 
  layer           2         thickness=     153.91784668     504.97979736 
  
 rcsq=    0.00009 l1=    0.00637 iterations completed=  5 
 time at end=  16 13 14 
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TEM Sounding 13 
Northing 1325103 
Easting    594096 
 
****************** statistics *****************   
  NSR=  7.02867955E-02   
  undamped 95% confidence intervals   
  parameter, high p, low p 
    1981.54089355    2158.22338867    1819.32250977 
      90.54529572     100.19400787      81.82575989 
      24.11980629      24.76006699      23.49610138 
      88.50362396      90.86470795      86.20388794 
     142.78909302     143.92712402     141.66004944 
   
  v-matrix 
 -0.4623 0.1876 0.1681 0.5939 0.6083 
 -0.3846-0.3013 0.0025 0.5159-0.7037 
 -0.5405 0.4659 0.4736-0.4580-0.2382 
 -0.4360-0.7617 0.0158-0.3892 0.2791 
 -0.3951 0.2770-0.8644-0.1410-0.0091 
   
  1.0000 0.9996 0.9993 0.9577 0.7508 
   
  final result:   
       field      model     pct diff  time window 
       74.0      84.3      -13.9     2.7920 
       87.1      90.4       -3.8     2.1900 
      100.0      97.4        2.5     1.7190 
      116.5     107.6        7.6     1.3490 
      118.6     119.8       -1.0     1.0590 
      133.1     135.0       -1.4     0.8323 
      146.0     152.0       -4.1     0.6543 
      171.6     172.5       -0.5     0.5148 
      194.0     194.3       -0.1     0.4055 
      219.9     216.2        1.7     0.3198 
      240.6     236.3        1.8     0.2525 
      265.1     258.4        2.5     0.1998 
      285.9     281.8        1.4     0.1583 
      308.6     308.5        0.0     0.1258 
      339.0     341.4       -0.7     0.1003 
      378.7     382.9       -1.1     0.0803 
      428.7     434.0       -1.2     0.0648 
      495.4     497.4       -0.4     0.0525 
      579.4     574.8        0.8     0.0428 
      684.2     664.6        2.9     0.0353 
   
  final parameters   
  layer           1       resistivity=    1981.54089355 
  layer           2       resistivity=      90.54529572 
  layer           3       resistivity=      24.11980629 
  layer           1         thickness=      88.50362396     290.36621094 
  layer           2         thickness=     142.78909302     468.46813965 
  
 rcsq=    0.00038 l1=    0.01065 iterations completed=  1 
 time at end=  16 55 12 
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TEM Sounding 14 
Northing 1327928 
Easting    589840 
 
  ****************** statistics *****************   
  NSR=  6.22065663E-02   
  undamped 95% confidence intervals   
  parameter, high p, low p 
    3615.88549805    3716.82958984    3517.68286133 
      40.93245697      44.25963211      37.85540009 
       5.20500183       5.38648796       5.02963066 
     164.38439941     164.93411255     163.83651733 
     249.26936340     293.18414307     211.93238831 
   
  v-matrix 
 -0.3057 0.6425-0.4910 0.4530 0.2179 
 -0.3213 0.2374 0.6503 0.3966-0.5102 
 -0.3056 0.5093 0.2617-0.7365 0.1905 
 -0.8417-0.5029-0.1860-0.0618 0.0110 
  0.0368 0.1363-0.4827-0.3020-0.8098 
   
  1.0000 0.9998 0.9923 0.9784 0.5990 
   
  final result:     
     field      model     pct diff  time window 
      132.3     133.1       -0.6     2.7920 
      171.4     146.1       14.8     2.1900 
      142.5     144.3       -1.3     1.7190 
      151.0     147.5        2.4     1.3490 
      142.0     154.7       -9.0     1.0590 
      152.6     161.8       -6.0     0.8323 
      181.8     175.4        3.5     0.6543 
      196.2     195.4        0.4     0.5148 
      226.0     223.2        1.2     0.4055 
      262.9     260.3        1.0     0.3198 
      313.5     305.9        2.4     0.2525 
      370.3     367.1        0.9     0.1998 
      448.7     444.9        0.8     0.1583 
      539.9     543.1       -0.6     0.1258 
      662.3     667.2       -0.7     0.1003 
      812.5     823.6       -1.4     0.0803 
      998.4    1016.0       -1.8     0.0648 
     1222.1    1255.4       -2.7     0.0525 
     1506.7    1552.5       -3.0     0.0428 
     1789.5    1903.2       -6.4     0.0353 
   
  final parameters   
  layer           1       resistivity=    3615.88549805 
  layer           2       resistivity=      40.93245697 
  layer           3       resistivity=       5.20500183 
  layer           1         thickness=     164.38439941     539.31890869 
  layer           2         thickness=     249.26936340     817.81286621  
 rcsq=    0.00057 l1=    0.01332 iterations completed=  2 
 time at end=  17 32  2 
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TEM Sounding 15 
Northing 1328274 
Easting    592399 
 
****************** statistics *****************   
  NSR=  5.38167879E-02   
  undamped 95% confidence intervals   
  parameter, high p, low p 
    9099.99902344   11037.27929687    7502.75341797 
      27.99999619      33.44416809      23.44204903 
       6.00000048       8.31750011       4.32822418 
     174.99995422     175.42034912     174.58058167 
     290.00003052     829.23724365     101.41853333 
   
  v-matrix 
 -0.0755 0.5207-0.3490 0.7664 0.1183 
 -0.1432 0.8157 0.2223-0.4215-0.2952 
 -0.0191 0.0932-0.7944-0.4821 0.3570 
 -0.9862-0.1652-0.0038 0.0133 0.0000 
  0.0302-0.1661-0.4446 0.0490-0.8783 
   
  1.0000 0.9983 0.8084 0.6036 0.0552 
   
  final result:    
     field      model     pct diff  time window 
       99.5      99.2        0.3     2.7920 
       91.5     100.5       -9.8     2.1900 
      110.1     104.2        5.4     1.7190 
      123.1     110.9        9.9     1.3490 
      121.3     122.1       -0.6     1.0590 
      138.9     136.4        1.8     0.8323 
      163.5     158.2        3.2     0.6543 
      193.0     185.2        4.0     0.5148 
      223.8     220.1        1.7     0.4055 
      273.3     264.6        3.2     0.3198 
      320.9     321.7       -0.3     0.2525 
      394.2     392.0        0.6     0.1998 
      481.8     486.1       -0.9     0.1583 
      592.0     606.7       -2.5     0.1258 
      715.9     761.1       -6.3     0.1003 
      910.6     958.7       -5.3     0.0803 
     1159.4    1205.1       -3.9     0.0648 
     1490.3    1516.1       -1.7     0.0525 
     1967.9    1907.8        3.1     0.0428 
     2654.2    2377.7       10.4     0.0353 
   
  final parameters   
  layer           1       resistivity=    9099.99902344 
  layer           2       resistivity=      27.99999619 
  layer           3       resistivity=       6.00000048 
  layer           1         thickness=     174.99995422     574.14685059 
  layer           2         thickness=     290.00003052     951.44366455 
 rcsq=    0.00062 l1=    0.01642 iterations completed=  0 
 time at end=  18 16 25 
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TEM Sounding 16 
Northing 1328183 
Easting    593029 
 
****************** statistics *****************   
  NSR=      0.11230405   
  undamped 95% confidence intervals   
  parameter, high p, low p 
    7618.81933594    9608.90136719    6040.89990234 
      52.42739105      54.73231888      50.21952820 
       7.77132177       8.59817600       7.02398252 
     169.16345215     170.22434998     168.10916138 
     255.80816650     364.95083618     179.30584717 
   
  v-matrix 
 -0.3094 0.4479-0.4059-0.4455 0.5835 
 -0.3571 0.1024 0.7812-0.4916-0.1000 
 -0.3667 0.3924 0.2851 0.7458 0.2721 
 -0.7370-0.6373-0.2173 0.0588-0.0077 
 -0.3150 0.4783-0.3106-0.0110-0.7586 
   
  1.0000 0.9991 0.9946 0.9137 0.2019 
   
  final result:     
     field      model     pct diff  time window 
      144.5     146.4       -1.3     2.7920 
      190.8     169.7       11.1     1.7190 
      138.3     174.5      -26.2     1.3490 
      181.3     185.4       -2.3     1.0590 
      222.6     195.7       12.1     0.8323 
      209.3     209.0        0.2     0.6543 
      236.9     229.1        3.3     0.5148 
      269.3     257.4        4.4     0.4055 
      304.8     295.6        3.0     0.3198 
      333.9     344.2       -3.1     0.2525 
      407.7     409.6       -0.5     0.1998 
      454.0     492.9       -8.6     0.1583 
      567.8     598.0       -5.3     0.1258 
      687.7     730.6       -6.2     0.1003 
      853.4     898.1       -5.2     0.0803 
     1445.5    1361.2        5.8     0.0525 
     1811.7    1681.9        7.2     0.0428 
     2134.2    2063.4        3.3     0.0353 
   
  final parameters   
  layer           1       resistivity=    7618.81933594 
  layer           2       resistivity=      52.42739105 
  layer           3       resistivity=       7.77132177 
  layer           1         thickness=     169.16345215     554.99816895 
  layer           2         thickness=     255.80816650     839.26562500 
  
 rcsq=    0.00169 l1=    0.02591 iterations completed=  2 
 time at end=  17 50 30 
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TEM Sounding 17 
Northing 1328845 
Easting    592132 
 
  ****************** statistics *****************   
  NSR=  5.26485518E-02   
  undamped 95% confidence intervals   
  parameter, high p, low p 
    9677.12011719   11812.05664062    7928.05761719 
      38.52540588      50.62232590      29.31921768 
      17.49149132      44.13447571       6.93227291 
     152.08093262     153.06452942     151.10366821 
      74.17723083     130.66685486      42.10908127 
   
  v-matrix 
 -0.0274 0.1802-0.0418-0.9822 0.0177 
 -0.1481-0.0181 0.9396-0.0336 0.3063 
  0.0183 0.6022-0.2265 0.1332 0.7537 
 -0.9883-0.0009-0.1464 0.0331-0.0251 
 -0.0125 0.7776 0.2067 0.1238-0.5807 
   
  1.0000 0.9897 0.8645 0.7499 0.0475 
   
  final result:     
     field      model     pct diff  time window 
       75.4      73.5        2.6     2.7920 
      100.3      98.7        1.6     1.3490 
      109.1     112.7       -3.3     1.0590 
      133.8     130.4        2.5     0.8323 
      150.5     152.6       -1.4     0.6543 
      186.4     180.1        3.4     0.5148 
      207.1     213.3       -3.0     0.4055 
      269.3     254.3        5.6     0.3198 
      297.6     304.0       -2.1     0.2525 
      370.0     362.8        2.0     0.1998 
      453.6     433.9        4.3     0.1583 
      483.1     517.3       -7.1     0.1258 
      598.1     624.2       -4.4     0.1003 
      814.2     758.5        6.8     0.0803 
      926.6     924.7        0.2     0.0648 
     1071.6    1134.3       -5.9     0.0525 
     1449.2    1400.0        3.4     0.0428 
   
  final parameters   
  layer           1       resistivity=    9677.12011719 
  layer           2       resistivity=      38.52540588 
  layer           3       resistivity=      17.49149132 
  layer           1         thickness=     152.08093262     498.95318604 
  layer           2         thickness=      74.17723083     243.36361694 
  
 rcsq=    0.00042 l1=    0.01524 iterations completed=  1 
 time at end=  18 53 11 
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TEM Sounding 18 
Northing 1324351 
Easting    590050 
 
****************** statistics *****************   
  NSR=  8.36965591E-02   
  undamped 95% confidence intervals   
  parameter, high p, low p 
     318.21337891     323.44201660     313.06927490 
     900.09674072     947.96459961     854.64605713 
      30.71520615      50.24788284      18.77539635 
      17.77905464      26.87269592      11.76267624 
     226.95381165     228.99662781     224.92922974 
   
  v-matrix 
 -0.3572 0.7592-0.1925 0.5090-0.0029 
  0.0639 0.5705-0.0007-0.8072-0.1374 
  0.6299 0.2410 0.0236 0.0957 0.7317 
  0.6769 0.1458 0.0437 0.2703-0.6675 
 -0.1154 0.1372 0.9800 0.0851 0.0115 
   
  1.0000 0.9997 0.9990 0.9683 0.0854 
   
  final result:     
     field      model     pct diff  time window 
      102.8     117.7      -14.5     2.7920 
      153.3     157.5       -2.8     1.3490 
      184.4     178.4        3.2     1.0590 
      200.9     206.8       -3.0     0.8323 
      264.3     243.8        7.8     0.6543 
      293.8     288.8        1.7     0.5148 
      347.4     345.4        0.6     0.4055 
      417.2     416.8        0.1     0.3198 
      472.5     503.5       -6.6     0.2525 
      570.1     608.5       -6.7     0.1998 
      699.6     724.6       -3.6     0.1583 
      791.5     832.7       -5.2     0.1258 
      915.5     918.6       -0.3     0.1003 
      968.1     956.6        1.2     0.0803 
      957.3     948.6        0.9     0.0648 
      912.6     914.4       -0.2     0.0525 
      845.3     873.4       -3.3     0.0428 
      781.1     839.0       -7.4     0.0353 
   
  final parameters   
  layer           1       resistivity=     318.21337891 
  layer           2       resistivity=     900.09674072 
  layer           3       resistivity=      30.71520615 
  layer           1         thickness=      17.77905464      58.33023071 
  layer           2         thickness=     226.95381165     744.59912109 
  
 rcsq=    0.00067 l1=    0.01630 iterations completed=  3 
 time at end=  20 57 45 
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TEM Sounding 19 
Northing 1324338 
Easting    589466 
 
****************** statistics *****************   
  NSR=  6.64163381E-02   
  undamped 95% confidence intervals   
  parameter, high p, low p 
    1488.49987793    1541.70715332    1437.12890625 
     714.41058350     725.02056885     703.95581055 
      72.14385986      94.47991180      55.08828354 
       8.07968712       9.33113480       6.99607754 
     235.49456787     238.66664124     232.36466980 
   
  v-matrix 
 -0.4399 0.6000 0.3240 0.5343 0.2368 
 -0.4119-0.3108-0.7055 0.4775-0.0899 
 -0.4757 0.2220 0.0573-0.3286-0.7831 
 -0.4521 0.1545-0.2912-0.6153 0.5553 
 -0.4540-0.6858 0.5561 0.0061 0.1195 
   
  1.0000 0.8220 0.7554 0.3791 0.0017 
   
  final result:   
     field      model     pct diff  time window 
      192.2     183.5        4.5     2.1900 
      180.5     179.4        0.6     1.7190 
      232.2     222.6        4.1     1.0590 
      252.7     249.4        1.3     0.8323 
      304.9     283.2        7.1     0.6543 
      310.3     323.9       -4.4     0.5148 
      373.1     373.1        0.0     0.4055 
      410.8     432.0       -5.2     0.3198 
      498.6     501.8       -0.7     0.2525 
      580.8     582.1       -0.2     0.1998 
      699.0     670.0        4.1     0.1583 
      781.0     757.5        3.0     0.1258 
      840.3     833.1        0.9     0.1003 
      915.1     886.1        3.2     0.0803 
      934.2     913.5        2.2     0.0648 
      905.3     922.5       -1.9     0.0525 
      917.3     923.5       -0.7     0.0428 
      884.4     925.4       -4.6     0.0353 
   
  final parameters   
  layer           1       resistivity=    1488.49987793 
  layer           2       resistivity=     714.41058350 
  layer           3       resistivity=      72.14385986 
  layer           1         thickness=       8.07968712      26.50815964 
  layer           2         thickness=     235.49456787     772.61993408 
  
 rcsq=    0.00030 l1=    0.01184 iterations completed=  3 
 time at end=  10 18 30 
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TEM Sounding 20 
Northing 1325056 
Easting    589067 
 
****************** statistics *****************   
  NSR=  5.50576448E-02   
  undamped 95% confidence intervals   
  parameter, high p, low p 
     652.32257080     654.40100098     650.25079346 
     951.51312256     979.58605957     924.24462891 
      41.70158768      62.46773911      27.83872795 
      10.06105328      16.12238693       6.27852440 
     208.95837402     210.13468933     207.78865051 
   
  v-matrix 
  0.2521-0.9195 0.2996 0.0279-0.0219 
  0.5137 0.0460-0.2216-0.8218-0.0971 
  0.4766 0.0586-0.3136 0.4654-0.6741 
  0.5087 0.0272-0.3208 0.3195 0.7318 
  0.4320 0.3851 0.8123 0.0713 0.0103 
   
  1.0000 1.0000 1.0000 0.9997 0.8200 
   
  final result:   
     field      model     pct diff  time window 
      139.7     141.5       -1.3     1.7190 
      138.3     155.0      -12.0     1.3490 
      166.9     173.5       -4.0     1.0590 
      193.2     196.1       -1.5     0.8323 
      226.1     224.8        0.6     0.6543 
      271.8     262.1        3.5     0.5148 
      306.8     308.9       -0.7     0.4055 
      371.6     366.3        1.4     0.3198 
      441.7     438.5        0.7     0.2525 
      519.6     524.2       -0.9     0.1998 
      630.7     633.4       -0.4     0.1583 
      742.9     762.1       -2.6     0.1258 
      882.1     905.1       -2.6     0.1003 
     1052.9    1048.0        0.5     0.0803 
     1170.4    1165.5        0.4     0.0648 
     1222.0    1240.7       -1.5     0.0525 
     1360.8    1270.2        6.7     0.0428 
     1213.3    1268.1       -4.5     0.0353 
   
  final parameters   
  layer           1       resistivity=     652.32257080 
  layer           2       resistivity=     951.51312256 
  layer           3       resistivity=      41.70158768 
  layer           1         thickness=      10.06105328      33.00870514 
  layer           2         thickness=     208.95837402     685.55895996 
  
 rcsq=    0.00036 l1=    0.01089 iterations completed=  5 
 time at end=  10 52  3 
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TEM Sounding 21 
Northing 1328827 
Easting    590572 
 
****************** statistics *****************   
  NSR=  5.45328036E-02   
  undamped 95% confidence intervals   
  parameter, high p, low p 
    7348.69482422   12431.60253906    4344.03515625 
      32.29949188      56.05233765      18.61219597 
       3.06074405  121314.17187500   7.72222702E-05 
     171.77713013     172.26046753     171.29513550 
     126.23189545     135.61898804     117.49455261 
   
  v-matrix 
  0.0045-0.1420-0.0378 0.9716-0.1856 
 -0.1405-0.0515-0.9664-0.0045 0.2090 
  0.0345-0.0867 0.2059 0.1782 0.9577 
 -0.9894 0.0142 0.1438 0.0129 0.0036 
  0.0106 0.9846-0.0399 0.1553 0.0684 
   
  1.0000 0.9966 0.9618 0.7780 0.0005 
   
  final result:   
     field      model     pct diff  time window 
       93.6     101.2       -8.1     2.7920 
      112.1     117.6       -4.9     2.1900 
      192.7     184.7        4.1     1.0590 
      207.9     208.8       -0.4     0.8323 
      215.1     231.4       -7.6     0.6543 
      235.1     252.7       -7.5     0.5148 
      277.5     276.4        0.4     0.4055 
      314.4     306.9        2.4     0.3198 
      364.0     349.1        4.1     0.2525 
      415.8     407.3        2.0     0.1998 
      509.9     487.8        4.3     0.1583 
      610.6     591.6        3.1     0.1258 
      716.7     733.3       -2.3     0.1003 
      889.6     916.4       -3.0     0.0803 
     1098.2    1145.0       -4.3     0.0648 
     1389.3    1432.8       -3.1     0.0525 
     1766.8    1794.4       -1.6     0.0428 
     2311.0    2226.6        3.7     0.0353 
   
  final parameters   
  layer           1       resistivity=    7348.69482422 
  layer           2       resistivity=      32.29949188 
  layer           3       resistivity=       3.06074405 
  layer           1         thickness=     171.77713013     563.57324219 
  layer           2         thickness=     126.23189545     414.14663696 
  
 rcsq=    0.00047 l1=    0.01597 iterations completed=  1 
 time at end=  11 40 35 
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TEM Sounding 22 
Northing 1328554 
Easting    590072 
 
****************** statistics *****************   
  NSR=  3.70766632E-02   
  undamped 95% confidence intervals   
  parameter, high p, low p 
    1310.65209961    1539.85827637    1115.56298828 
      37.30236053      38.97982025      35.69709396 
      22.71507454      24.52173042      21.04152679 
     176.23283386     177.23516846     175.23617554 
     204.82637024     322.31671143     130.16340637 
   
  v-matrix 
 -0.5365 0.0769-0.2699 0.6535-0.4543 
 -0.3588 0.1584 0.8982-0.0712-0.1854 
 -0.4546 0.2818-0.3424-0.7278-0.2588 
 -0.3701-0.9148 0.0136-0.1501 0.0581 
 -0.4897 0.2295-0.0548 0.1254 0.8300 
   
  1.0000 0.9999 0.9840 0.9321 0.0877 
   
  final result:   
     field      model     pct diff  time window 
       91.9     101.3      -10.3     2.7920 
      112.6     116.2       -3.2     1.7190 
      125.0     126.2       -1.0     1.3490 
      137.0     138.3       -1.0     1.0590 
      147.7     153.2       -3.7     0.8323 
      175.6     173.5        1.2     0.6543 
      202.2     197.9        2.1     0.5148 
      237.9     230.0        3.3     0.4055 
      272.5     270.3        0.8     0.3198 
      323.1     321.7        0.4     0.2525 
      391.6     384.2        1.9     0.1998 
      475.9     466.5        2.0     0.1583 
      588.5     569.2        3.3     0.1258 
      707.5     696.7        1.5     0.1003 
      858.3     853.7        0.5     0.0803 
     1038.1    1038.9       -0.1     0.0648 
     1255.9    1253.6        0.2     0.0525 
     1489.9    1489.5        0.0     0.0428 
     1682.0    1716.2       -2.0     0.0353 
   
  final parameters   
  layer           1       resistivity=    1310.65209961 
  layer           2       resistivity=      37.30236053 
  layer           3       resistivity=      22.71507454 
  layer           1         thickness=     176.23283386     578.19171143 
  layer           2         thickness=     204.82637024     672.00250244 
  
 rcsq=    0.00022 l1=    0.00870 iterations completed=  2 
 time at end=  12 24 30 
88 
Appendix B (Continued) 
 
TEM Sounding 23 
Northing 1329045 
Easting    591384 
 
****************** statistics *****************   
  NSR=  5.35741225E-02   
  undamped 95% confidence intervals   
  parameter, high p, low p 
    4321.22851562    4551.42382812    4102.67578125 
      37.99295807      40.32080078      35.79950714 
      13.20526791      16.89471245      10.32151890 
     165.35394287     165.88320923     164.82635498 
     104.60902405     120.97402191      90.45783997 
   
  v-matrix 
 -0.0089 0.4682-0.6303 0.6116 0.0965 
  0.1388 0.1899-0.5930-0.7664 0.0758 
  0.0352 0.4620 0.3762-0.0913 0.7972 
  0.9889-0.0678 0.0511 0.1213-0.0146 
  0.0394 0.7257 0.3272-0.1246-0.5909 
   
  1.0000 0.9961 0.9764 0.9524 0.4037 
   
  final result:   
     field      model     pct diff  time window 
       80.8      82.5       -2.1     2.7920 
      105.6     103.8        1.7     1.7190 
      121.5     117.5        3.3     1.3490 
      152.2     135.5       11.0     1.0590 
      145.6     155.6       -6.9     0.8323 
      190.7     183.5        3.8     0.6543 
      211.3     214.4       -1.5     0.5148 
      242.2     249.3       -2.9     0.4055 
      276.0     289.8       -5.0     0.3198 
      351.9     337.3        4.2     0.2525 
      406.5     396.4        2.5     0.1998 
      486.8     470.1        3.4     0.1583 
      555.7     561.5       -1.0     0.1258 
      686.3     684.1        0.3     0.1003 
      884.2     842.0        4.8     0.0803 
      978.1    1039.6       -6.3     0.0648 
     1269.2    1287.7       -1.5     0.0525 
     1672.3    1598.1        4.4     0.0428 
     1913.5    1966.6       -2.8     0.0353 
   
  final parameters   
  layer           1       resistivity=    4321.22851562 
  layer           2       resistivity=      37.99295807 
  layer           3       resistivity=      13.20526791 
  layer           1         thickness=     165.35394287     542.49981689 
  layer           2         thickness=     104.60902405     343.20544434 
  
 rcsq=    0.00051 l1=    0.01593 iterations completed=  2 
 time at end=  13  4 48 
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TEM Sounding 24 
Northing 1321208 
Easting    594511 
 
****************** statistics *****************   
  NSR=      0.13996093   
  undamped 95% confidence intervals   
  parameter, high p, low p 
    1608.73693848   1.10304700E+06       2.34625983 
     105.29621887     107.84059143     102.81188202 
      42.15211868   14694.72265625       0.12091424 
       7.76174450       9.06643200       6.64480543 
     104.32846069     125.35597229      86.82816315 
   
  v-matrix 
  0.3624-0.4389 0.3867-0.0232-0.7252 
  0.3188-0.4925-0.7960 0.1462 0.0283 
  0.3386-0.4677 0.4343-0.0821 0.6865 
  0.5824 0.4018-0.1426-0.6921-0.0061 
  0.5596 0.4297 0.0887 0.7017 0.0445 
   
  1.0000 1.0000 0.9950 0.1876 0.0002 
   
  final result:     
     field      model     pct diff  time window 
       82.9      89.4       -7.8     0.6959 
       86.0      90.3       -5.0     0.5456 
       93.1      94.7       -1.8     0.4277 
       96.0      94.7        1.4     0.3352 
       98.5     101.5       -3.0     0.2628 
      113.5     108.3        4.6     0.2060 
      117.6     114.2        2.9     0.1664 
      125.2     120.8        3.5     0.1267 
      124.8     125.5       -0.5     0.0994 
      133.7     131.9        1.4     0.0611 
      137.2     134.6        1.9     0.0479 
      139.6     138.1        1.1     0.0376 
      144.2     142.9        0.9     0.0294 
      148.1     149.3       -0.8     0.0231 
      154.7     157.8       -2.0     0.0181 
      161.8     168.4       -4.0     0.0142 
      175.9     182.0       -3.5     0.0111 
      204.7     199.0        2.8     0.0087 
      212.4     220.4       -3.8     0.0068 
   
  final parameters   
  layer           1       resistivity=    1608.73693848 
  layer           2       resistivity=     105.29621887 
  layer           3       resistivity=      42.15211868 
  layer           1         thickness=       7.76174450      25.46504021 
  layer           2         thickness=     104.32846069     342.28497314 
  
 rcsq=    0.00027 l1=    0.01192 iterations completed=  5 
 time at end=  13 32 50 
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TEM Sounding 25 
Northing 1325386 
Easting    595648 
 
****************** statistics *****************   
  NSR=      0.19824649   
  undamped 95% confidence intervals   
  parameter, high p, low p 
     916.56536865     931.52990723     901.84124756 
     143.85923767     147.98594666     139.84761047 
      66.39032745      93.37098694      47.20605087 
       5.91973448      10.38031960       3.37593198 
      85.57138824      98.26649475      74.51637268 
   
  v-matrix 
 -0.5230 0.8161-0.2057-0.0833-0.1055 
 -0.4245-0.4432-0.7754 0.0763 0.1277 
 -0.4140-0.0321 0.3960 0.5973 0.5603 
 -0.4460-0.2890 0.3022 0.1945-0.7671 
 -0.4194-0.2302 0.3291-0.7698 0.2650 
   
  1.0000 0.9776 0.8271 0.1034 0.0018 
   
  final result:     
     field      model     pct diff  time window 
       98.1     106.0       -8.1     0.6959 
       98.4     109.8      -11.5     0.5456 
      106.7     113.1       -6.0     0.4277 
      109.8     116.9       -6.5     0.3352 
      113.4     121.6       -7.2     0.2628 
      125.6     127.8       -1.8     0.2060 
      138.0     133.9        2.9     0.1664 
      142.3     142.6       -0.2     0.1267 
      149.5     149.9       -0.3     0.0994 
      165.9     165.4        0.3     0.0611 
      173.4     171.8        0.9     0.0479 
      179.0     177.2        1.0     0.0376 
      187.4     182.3        2.7     0.0294 
      192.8     187.8        2.6     0.0231 
      200.4     194.9        2.8     0.0181 
      203.3     204.1       -0.4     0.0142 
      211.1     216.6       -2.6     0.0111 
      231.0     232.7       -0.8     0.0087 
      235.7     253.3       -7.5     0.0068 
   
  final parameters   
  layer           1       resistivity=     916.56536865 
  layer           2       resistivity=     143.85923767 
  layer           3       resistivity=      66.39032745 
  layer           1         thickness=       5.91973448      19.42170143 
  layer           2         thickness=      85.57138824     280.74603271 
  
 rcsq=    0.00054 l1=    0.01471 iterations completed=  4 
 time at end=   8 56  1 
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TEM Sounding 26 
Northing 1324668 
Easting    590421 
 
****************** statistics *****************   
  NSR=  4.05159220E-02   
  undamped 95% confidence intervals   
  parameter, high p, low p 
    1886.34729004    1897.30358887    1875.45422363 
     261.66067505     293.79751587     233.03907776 
      71.68445587      82.54094696      62.25590897 
     158.93238831     161.78431702     156.13073730 
     135.92941284     156.65907288     117.94275665 
   
  v-matrix 
  0.3052-0.9332 0.1774-0.0088-0.0662 
  0.5047 0.1707-0.0038 0.8225-0.1989 
  0.4918 0.1875 0.4049-0.1623 0.7299 
  0.4563-0.0169-0.8456-0.2539 0.1095 
  0.4496 0.2539 0.2992-0.4822-0.6414 
   
  1.0000 1.0000 1.0000 0.9992 0.9979 
   
  final result:   
     field      model     pct diff  time window 
      273.6     265.4        3.0     1.0590 
      285.1     287.8       -1.0     0.8323 
      337.7     327.8        2.9     0.6543 
      381.1     377.2        1.0     0.5148 
      410.9     437.4       -6.5     0.4055 
      507.3     507.9       -0.1     0.3198 
      574.2     589.5       -2.7     0.2525 
      698.6     680.9        2.5     0.1998 
      811.9     779.8        4.0     0.1583 
      874.0     882.0       -0.9     0.1258 
     1014.7     984.9        2.9     0.1003 
     1058.6    1089.9       -3.0     0.0803 
     1203.8    1199.4        0.4     0.0648 
     1327.8    1322.4        0.4     0.0525 
     1455.1    1466.1       -0.8     0.0428 
     1553.7    1627.6       -4.8     0.0353 
     1832.7    1805.7        1.5     0.0294 
     2072.6    2078.5       -0.3     0.0231 
     2489.4    2383.3        4.3     0.0181 
     2670.5    2691.9       -0.8     0.0142 
     3253.9    3269.8       -0.5     0.0087 
   
  final parameters   
  layer           1       resistivity=    1886.34729004 
  layer           2       resistivity=     261.66067505 
  layer           3       resistivity=      71.68445587 
  layer           1         thickness=     158.93238831     521.43170166 
  layer           2         thickness=     135.92941284     445.96264648 
 rcsq=    0.00018 l1=    0.00909 iterations completed=  5 
 time at end=  19 20 53 
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TEM Sounding 27 
Northing 1325698 
Easting    590325 
 
****************** statistics *****************   
  NSR=  4.11611497E-02   
  undamped 95% confidence intervals   
  parameter, high p, low p 
    3982.22485352    4011.26757812    3953.39257812 
     102.41539764     119.82765961      87.53332520 
      60.73918533      71.14447784      51.85572815 
     183.50112915     184.45689392     182.55030823 
      97.21530914     108.85639954      86.81912231 
   
  v-matrix 
  0.0133-0.9928 0.0814-0.0761 0.0412 
 -0.1514-0.1110-0.3672 0.7444-0.5252 
  0.0052-0.0131-0.4700-0.6522-0.5946 
 -0.9881 0.0046 0.0741-0.1191 0.0633 
 -0.0239-0.0422-0.7951 0.0229 0.6041 
   
  1.0000 0.9996 0.9713 0.7596 0.6114 
   
  final result:   
     field      model     pct diff  time window 
      155.8     158.9       -2.0     2.7920 
      168.2     169.4       -0.7     2.1900 
      220.6     213.8        3.1     1.0590 
      248.6     239.8        3.5     0.8323 
      261.6     264.4       -1.1     0.6543 
      303.0     304.2       -0.4     0.5148 
      334.7     352.7       -5.4     0.4055 
      425.6     411.4        3.3     0.3198 
      466.8     482.2       -3.3     0.2525 
      612.1     567.0        7.4     0.1998 
      644.0     668.6       -3.8     0.1583 
      797.5     789.6        1.0     0.1258 
      934.5     934.5        0.0     0.1003 
     1096.4    1109.3       -1.2     0.0803 
     1307.4    1317.4       -0.8     0.0648 
     1589.9    1570.7        1.2     0.0525 
     1882.3    1881.6        0.0     0.0428 
     2239.7    2245.0       -0.2     0.0353 
   
  final parameters   
  layer           1       resistivity=    3982.22485352 
  layer           2       resistivity=     102.41539764 
  layer           3       resistivity=      60.73918533 
  layer           1         thickness=     183.50112915     602.03784180 
  layer           2         thickness=      97.21530914     318.94784546 
  
 rcsq=    0.00023 l1=    0.00931 iterations completed=  3 
 time at end=  20 13 34 
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TEM Sounding 28 
Northing 1325997 
Easting    590157 
 
****************** statistics *****************   
  NSR=  8.49288478E-02   
  undamped 95% confidence intervals   
  parameter, high p, low p 
    2665.00073242    3929.16259766    1807.56799316 
     110.99997711     265.33291626      46.43598557 
      18.00000000      74.29750061       4.36084700 
     221.00001526     234.67314148     208.12355042 
      76.00000000      85.64663696      67.43989563 
   
  v-matrix 
 -0.3657 0.5922-0.1665 0.6585 0.2329 
 -0.4167 0.2975-0.0453-0.6905 0.5089 
 -0.4078 0.3457 0.2230-0.2017-0.7898 
 -0.4997-0.4759-0.7061 0.0274-0.1567 
 -0.5260-0.4635 0.6495 0.2196 0.1961 
   
  1.0000 0.9989 0.3694 0.0001 0.0000 
   
  final result:   
     field      model     pct diff  time window 
      121.8     116.9        4.0     2.7920 
      204.7     157.2       23.2     1.7190 
      157.2     181.7      -15.6     1.3490 
      210.5     214.7       -2.0     1.0590 
      312.3     312.1        0.1     0.6543 
      369.8     362.4        2.0     0.5148 
      466.5     451.6        3.2     0.4055 
      573.3     563.8        1.7     0.3198 
      701.6     703.0       -0.2     0.2525 
      883.7     871.0        1.4     0.1998 
     1044.4    1067.3       -2.2     0.1583 
     1307.9    1285.0        1.8     0.1258 
     1497.8    1515.1       -1.2     0.1003 
     1801.2    1753.0        2.7     0.0803 
     2029.6    1998.4        1.5     0.0648 
     2387.8    2267.9        5.0     0.0525 
     2617.3    2576.0        1.6     0.0428 
     2832.0    2912.7       -2.9     0.0353 
   
  final parameters   
  layer           1       resistivity=    2665.00073242 
  layer           2       resistivity=     110.99997711 
  layer           3       resistivity=      18.00000000 
  layer           1         thickness=     221.00001526     725.06567383 
  layer           2         thickness=      76.00000000     249.34382629 
  
 rcsq=    0.00146 l1=    0.01798 iterations completed=  0 
 time at end=  21  6 18 
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Appendix B (Continued) 
 
TEM Sounding 29 
Northing 1326424 
Easting    590423 
 
****************** statistics *****************   
  NSR=  5.69048934E-02   
  undamped 95% confidence intervals   
  parameter, high p, low p 
    1738.02319336    1772.79516602    1703.93310547 
      67.23608398      79.65492249      56.75343323 
      29.44706917      32.59357452      26.60431671 
     202.27770996     203.84870911     200.71881104 
      44.82120514      48.87635803      41.10249710 
   
  v-matrix 
  0.4741-0.2931 0.7867 0.1247 0.2341 
  0.4639-0.0555-0.0175-0.1487-0.8714 
  0.4657-0.2326-0.3763-0.6635 0.3836 
  0.3583 0.9178 0.0919-0.0428 0.1377 
  0.4634-0.1203-0.4803 0.7213 0.1409 
   
  1.0000 0.9972 0.9874 0.1780 0.0973 
   
  final result:   
     field      model     pct diff  time window 
      108.8     108.9       -0.1     2.7920 
      128.2     129.8       -1.2     1.7190 
      151.4     146.0        3.6     1.3490 
      171.3     190.8      -11.4     0.8323 
      248.7     225.3        9.4     0.6543 
      246.2     266.5       -8.2     0.5148 
      330.7     320.7        3.0     0.4055 
      375.5     381.0       -1.5     0.3198 
      470.9     465.6        1.1     0.2525 
      553.2     570.7       -3.2     0.1998 
      752.8     700.6        6.9     0.1583 
      825.6     857.8       -3.9     0.1258 
     1079.8    1044.3        3.3     0.1003 
     1216.3    1259.9       -3.6     0.0803 
     1501.7    1496.4        0.4     0.0648 
     1774.0    1750.8        1.3     0.0525 
     1987.2    2013.2       -1.3     0.0428 
     2203.1    2256.2       -2.4     0.0353 
   
  final parameters   
  layer           1       resistivity=    1738.02319336 
  layer           2       resistivity=      67.23608398 
  layer           3       resistivity=      29.44706917 
  layer           1         thickness=     202.27770996     663.64074707 
  layer           2         thickness=      44.82120514     147.05119324 
  
 rcsq=    0.00060 l1=    0.01579 iterations completed=  2 
 time at end=  21 28 54 
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Appendix B (Continued) 
 
TEM Sounding 30 
Northing 1327779 
Easting    590093 
 
****************** statistics *****************   
  NSR=  5.85169494E-02   
  undamped 95% confidence intervals   
  parameter, high p, low p 
    9588.00097656   12014.96289062    7651.27343750 
      48.00000381    2542.97949219       0.90602404 
      23.00000000      29.88953972      17.69849968 
     184.99995422     186.04954529     183.95628357 
      17.00000191    4943.47216797   5.84609322E-02 
   
  v-matrix 
  0.4693-0.1893 0.8501 0.0370 0.1408 
  0.4602-0.1723-0.3770-0.4648 0.6327 
  0.4392-0.2569-0.3334 0.7937-0.0050 
  0.4059 0.9115-0.0214 0.0613-0.0148 
  0.4585-0.1942-0.1534-0.3858-0.7613 
   
  1.0000 0.9992 0.7553 0.0370 0.0001 
   
  final result:     
     field      model     pct diff  time window 
       72.8      85.0      -16.6     2.7920 
       94.0      90.5        3.7     2.1900 
      104.4      99.9        4.2     1.7190 
      123.1     111.8        9.2     1.3490 
      130.8     127.3        2.7     1.0590 
      156.3     146.6        6.2     0.8323 
      169.9     173.7       -2.2     0.6543 
      209.5     207.1        1.1     0.5148 
      240.9     250.0       -3.8     0.4055 
      305.7     299.8        1.9     0.3198 
      368.6     371.1       -0.7     0.2525 
      452.1     462.6       -2.3     0.1998 
      544.0     581.0       -6.8     0.1583 
      710.0     732.8       -3.2     0.1258 
      885.5     927.4       -4.7     0.1003 
     1126.0    1176.2       -4.5     0.0803 
     1460.7    1485.2       -1.7     0.0648 
     1840.5    1872.4       -1.7     0.0525 
     2438.6    2356.6        3.4     0.0428 
     3296.9    2930.9       11.1     0.0353 
   
  final parameters   
  layer           1       resistivity=    9588.00097656 
  layer           2       resistivity=      48.00000381 
  layer           3       resistivity=      23.00000000 
  layer           1         thickness=     184.99995422     606.95520020 
  layer           2         thickness=      17.00000191      55.77428436 
  
 rcsq=    0.00087 l1=    0.01988 iterations completed=  0 
 time at end=  21 46 35 
 
 
